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ABSTRACT
T h is  s tu d y  was c o n d u c te d  to  d e t e r m in e  th e  e f f e c t  o f  
t h e  f i r s t  c y c l e  o f  r e c u r r e n t  s e l e c t i o n  on l i n t  p e r c e n ta g e  i n  an  
i n t e r s p e c i f i c  h y b r id  o f  c o t t o n  in v o l v in g  s t r a i n s  o f  D e l t a p in e  15 
(Gossypium  h i r s u t u i n ) and  Sea I s l a n d  (G. b a r b a d e n s e )« The D e l t a p in e  
15 o r i g i n a l  p a r e n t  was h ig h  i n  l i n t  p e r c e n ta g e  and th e  Sea I s l a n d  
o r i g i n a l  p a r e n t  was low  i n  l i n t  p e r c e n t a g e .
An F p o p u l a t i o n  o f  372 p l a n t s  was grown and e v a l u a t e d
Z t
on th e  b a s i s  o f  s e v e r a l  c h a r a c t e r s  i n c l u d i n g  l i n t  p e r c e n ta g e  and  
f i b e r  s t r e n g t h .  F l i n e s  were grown from  51 s e l e c t e d  F p l a n t s
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a n d  e v a l u a t e d  on t h e  b a s i s  o f  l i n t  p e r c e n t a g e ,  f i b e r  s t r e n g t h ,  b o l l
s i z e  and  e a r l i n e s s .  On t h e  b a s i s  o f  t h e s e  d a t a  e i g h t  F l i n e s ,  each
3
a p p a r e n t l y  s u p e r i o r  i n  r e s p e c t  to  one o r  more o f  t h e s e  c h a r a c t e r s , '  
were s e l e c t e d  t o  s e r v e  a s  i n t e r c r o s s  p a r e n t s  f o r  t h e  f i r s t  c y c l e  
o f  r e c u r r e n t  s e l e c t i o n .
These e i g h t  F l i n e s  were reg'rown from  rem nan t s e e d  th e
•J
f o l l o w i n g  y e a r  and i n t e r c r o s s e s  were a t t e m p te d  i n  a l l  p o s s i b l e
c o m b in a t io n s .  E ig h t  i n d i v i d u a l  p l a n t s  were s e l e c t e d  a t  random
w i t h i n  eac h  o f  th e  e i g h t  F^ l i n e s  t o  s e r v e  a s  i n t e r c r o s s  p a r e n t
p l a n t s  w i th i n  l i n e s .
M a t e r i a l s  u se d  i n  t h i s  s tu d y  in c l u d e d  th e  o r i g i n a l  p a r e n t s ,
F ,  p r o g e n ie s  o f  i n d i v i d u a l  F p l a n t s  in v o l v e d  a s  i n t e r c r o s s  p a r e n t s  
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and  20 o f  t h e  23 p o s s i b l e  i n t e r c r o s s  p o p u l a t i o n s  com posing t h e  
f i r s t  c y c l e  r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n .
For c o n v e n ie n c e ,  a l l  h y b r i d  p l a n t s  d e r i v e d  from  th e
v a r io u s  c r o s s e s  be tw een  two F l i n e s  were d e s i g n a t e d  a s  an  i n t e r -o
c r o s s  p o p u l a t i o n  an d  th e  h y b r i d  p l a n t s  d e r iv e d  from  a  c r o s s  be tw een  
two s p e c i f i c  F q p l a n t s  were d e s i g n a t e d  a s  an  i n t e r c r o s s  p ro g e n y .
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Thus, each  i n t e r c r o s s  p o p u l a t i o n  w ould  n o rm a l ly  c o n t a i n  s e v e r a l  
i n t e r c r o s s  p r o g e n i e s .
The f i r s t  c y c le  r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n  was com­
p o se d  o f  a  t o t a l  o f  1 ,005  i n d i v i d u a l  p l a n t s ,  20 i n t e r c r o s s  p o p u l a t i o n s  
an d  75 i n t e r c r o s s  p r o g e n ie s  w hich c o n t a in e d  6 o r  more p l a n t s  e a c h .
.The mean l i n t  p e r c e n t a g e  o f  th e  e n t i r e  f i r s t  c y c le  r e ­
c u r r e n t  s e l e c t i o n  p o p u la t io n  (33.8% ) was e s s e n t i a l l y  e q u a l  to  t h e  
a r i t h m e t i c  a v e ra g e  o f  th e  o r i g i n a l  p a r e n t s  and  3.1% h i g h e r  than
th e  mean r e p o r t e d  f o r  th e  F p o p u l a t i o n .  V a r i a t i o n  w i t h i n  th e  f i r s t
2
c y c l e  r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n  ex c e e d e d  t h a t  o f  b o th  o r i g i n a l  
p a r e n t s  a n d  was e s s e n t i a l l y  e q u a l  t o  t h a t  o f  th e  F p o p u l a t i o n .
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The mean l i n t  p e r c e n t a g e s  o f  th e  i n t e r c r o s s  p o p u la t i o n s  
v a r i e d  from  31.2% t o  36.6%. None o f  th e  i n t e r c r o s s  p o p u l a t i o n s  
a p p ro a c h e d  th e  h ig h  l i n t  p e r c e n ta g e  o r i g i n a l  p a r e n t  i n  mean l i n t  
p e r c e n t a g e .  Most o f  th e  i n t e r c r o s s  p o p u l a t i o n s  were more v a r i a b l e  
th a n  th e  o r i g i n a l  p a r e n t s  b u t  i t  was co n c lu d e d  from  e x a m in a t io n  o f  
th e  d a ta  i n  t h i s  s tu d y  t h a t  a  m a jo r  p o r t i o n  o f  t h i s  v a r i a t i o n  r e ­
p r e s e n t e d  v a r i a t i o n  among p r o g e n ie s  w i t h i n  t h e  p o p u l a t i o n s .
The 76 i n t e r c r o s s  p r o g e n ie s  v a r i e d  in  mean l i n t  p e r ­
c e n ta g e  from  28.0% t o  38.3%,. Twelve o f  th e  76 i n t e r c r o s s  p r o g e n ie s  
h a d  a  mean l i n t  p e r c e n ta g e  o f  3 6 .0 ‘% o r  more a n d  o f  t h e s e  12 h i g h e s t
v i
l i n t  p e r c e n ta g e  i n t e r c r o s s  p r o g e n ie s ,  o n ly  f i v e  a l s o  had  c o e f f i c i e n t s  
o f  v a r i a t i o n  e x c e e d in g  t h a t  o f  b o th  p a r e n t s ,  i n d i c a t i n g  some 
g e n e t i c  v a r i a t i o n .
I t  was c o n c lu d e d  t h a t  th e  b a s i c  o b j e c t i v e s  o f  r e c u r r e n t  
s e l e c t i o n ,  r a i s i n g  t h e  l e v e l  o f  e x p r e s s i o n  o f  a  c h a r a c t e r  w h i le  
m a i n t a i n i n g  a h ig h  d e g re e  o f  g e n e t i c  v a r i a t i o n ,  w ere n o t  a c h ie v e d  
to  a  h ig h  d e g re e  f o r  l i n t  p e r c e n ta g e  i n  t h i s  s tu d y  a l th o u g h  a 
m o d e ra te  d e g r e e  o f  im provem ent was o b t a i n e d .
In  t h i s  s tu d y ,  a l s o ,  a  r a t h e r  s t r o n g  p o s i t i v e  c o r r e l a t i o n  
( r  = + 0 .6 2 9 )  was fo u n d  t o  e x i s t  be tw een  th e  mean l i n t  p e r c e n t a g e  
o f  Fg p a r e n t  p l a n t s ,  b a s e d  on t h e i r  p ro g en y  p e r fo rm a n c e ,  and  
th e  mean l i n t  p e r c e n ta g e s  o f  i n t e r c r o s s  p r o g e n ie s  d e r i v e d  from  
them . Only th o s e  i n t e r c r o s s  p a r e n t  p l a n t  c o m b in a t io n s  w h ich  con­
t a i n e d  a t  l e a s t  one h ig h  l i n t  p e r c e n ta g e  p a r e n t  p l a n t  p ro d u c e d  a  
r e l a t i v e l y  h ig h  f r e q u e n c y  o f  i n t e r c r o s s  p r o g e n ie s  w i th  h ig h  mean 
l i n t  p e r c e n t a g e .
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INTRODUCTION
In  p l a n t  b r e e d i n g  th e  f r e q u e n c y  o f  o c c u r r e n c e  o f  d e s i r a b l e  
g e n o ty p e s  i n  a  s e g r e g a t i n g  g e n e r a t i o n  i s  a n  e x t r e m e ly  im p o r ta n t  con­
s i d e r a t i o n  a n d  i s  d e p e n d e n t  t o  a  d e g re e  upon th e  b r e e d i n g  p ro c e d u re  
a d o p te d .  In  many c a s e s  t h e  p l a n t  b r e e d e r  i s  l i m i t e d  i n  t h e  s i z e  o f  
p o p u l a t i o n  w hich  can  be e f f e c t i v e l y  p ro d u c e d  and  e v a l u a t e d  f o r  a  
p a r t i c u l a r  c h a r a c t e r  o r  g ro u p  o f  c h a r a c t e r s .  W ith  such  c a s e s  t h e  
f r e q u e n c y  o f  o c c u r r e n c e  o f  s u p e r i o r  g e n o t y p e s ,  a n d  c o n s e q u e n t ly  th e  
m ethod o f  b r e e d i n g ,  a r e  a l l - i m p o r t a n t  c o n s i d e r a t i o n s .
The p e d i g r e e  m ethod  o f  b r e e d in g  h a s  b e e n  u s e d  q u i t e  e x t e n s i v e ­
l y  i n  t h e  im provem ent o f  s e l f  f e r t i l i z e d  p l a n t s .  T h is  m ethod c o n s i s t s  
o f  m aking  a  c r o s s  be tw een  s e l e c t e d  p a r e n t s ,  g ro w in g  t h e  a n d  F£ 
g e n e r a t i o n s ,  a n d  s u b s e q u e n t l y  f o l l o w i n g  a  sy s te m  o f  p l a n t  s e l e c t i o n  a n d  
p ro g en y  t e s t i n g  w i t h i n  s u p e r i o r  l i n e s  d u r in g  th e  s e g r e g a t i n g  g e n e r a t i o n s  
u n t i l  t h e  d e s i r e d  d eg ree  o f  h o m o z y g o s i ty  i s  r e a c h e d .
The number o f  g e n e s  by w hich t h e  p a r e n t s  d i f f e r  i n  r e s p e c t  
t o  a  p a r t i c u l a r  c h a r a c t e r  w i l l  i n f l u e n c e  th e  f r e q u e n c y  o f  o c c u r r e n c e  
o f  s u p e r i o r  g e n o ty p e s  an d  c o n s e q u e n t ly  t h e  p r o b a b i l i t y  o f  r e c o v e r i n g  
s u p e r i o r  g e n o ty p e s  i n  a  s e g r e g a t i n g  g e n e r a t i o n .
The f r e q u e n c y  o f  r e c o v e r y  o f  d e s i r a b l e  g e n o ty p e s  i n  an  
g e n e r a t i o n  d e c r e a s e s  e x p o n e n t i a l l y  a s  t h e  number o f  g e n e s  by w hich 
t h e  p a r e n t s  d i f f e r  i n c r e a s e s .  I n  a  b r e e d i n g  p ro g ra m  t h e r e f o r e  where 
m ost o f  th e  im p o r t a n t  c h a r a c t e r s  a r e  q u a n t i t a t i v e  i n  n a t u r e  o f  i n h e r i ­
t a n c e  a n d  g o v e rn e d  by a  l a r g e  number o f  g e n e s ,  i t  w ould  be d e s i r a b l e
t o  employ a  m ethod o f  b r e e d in g  -which l e a d s  t o  a  r e l a t i v e l y  h ig h  
f r e q u e n c y  o f  o c c u r r e n c e  o f  s u p e r i o r  g e n o ty p e s  from  w hich s e l e c t i o n  
can  be made.
One such  b r e e d in g  m e thod ,  r e c u r r e n t  s e l e c t i o n ,  h a s  been
u t i l i z e d  e x t e n s i v e l y  i n  th e  im provem ent o f  in b r e d  l i n e s  o f  c o rn  and
i n  im p ro v in g  com bin ing  a b i l i t y  i n  co rn  an d  s w e e tc l o v e r .
The r e c u r r e n t  s e l e c t i o n  m ethod o f  b r e e d i n g  c o n s i s t s  o f
making a c r o s s  be tw een  s e l e c t e d  p a r e n t s  an d  g ro w in g  th e  F and  F
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g e n e r a t i o n s .  E ig h t  t o  t e n  s u p e r i o r  F p l a n t s  a r e  s e l e c t e d  on th e
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b a s i s  o f  c h a r a c t e r s  f o r  w hich s e l e c t i o n  on an  i n d i v i d u a l  p l a n t  b a s i s
h a s  been  shown to  be e f f e c t i v e .  The f o l l o w i n g  y e a r  F^ l i n e s  a r e
grown from  t h e  s e l e c t e d  F p l a n t s .  The F l i n e s  a r e  t h e n  c r o s s e d  in
2 3
a l l  p o s s i b l e  c o m b in a t io n s .  An i n t e r c r o s s  p ro g en y  i s  grown from  each  
i n t e r c r o s s  c o m b in a t io n  and th e  i d e n t i t y  o f  eac h  i n t e r c r o s s  i s  m ain­
t a i n e d .  I n d i v i d u a l  p l a n t s  o f  th e  i n t e r c r o s s  p o p u l a t i o n s  a r e  e v a l u a t e d  
f o r  d e s i r e d  c h a r a c t e r s  a s  i n  t h e  F . S u p e r io r  p l a n t s  i n  th e  i n t e r -
L i
c r o s s  p r o g e n ie s  a r e  t h e n  s e l e c t e d  to  b e g in  a n o t h e r  c y c l e  o f  r e c u r r e n t  
s e l e c t i o n  f o l l o w i n g  th e  same p ro c e d u re  f o l lo w e d  in  th e  f i r s t  c y c l e .  
C y c le s  may be r e p e a t e d  u n t i l  a  d e s i r e d  o r  f i n a l  d e g re e  o f  im provem ent 
i s  r e a c h e d  w i th  r e s p e c t  t o  c h a r a c t e r s  i n v o lv e d .
D uring  r e c e n t  y e a r s  t h e  c o t t o n  i n d u s t r y  h a s  b e e n  f a c i n g  a 
d e c l i n i n g  m a rk e t  s i t u a t i o n ,  due i n  l a r g e  p a r t  t o  t h e  d ev e lo p m en t o f  
s y n t h e t i c  f i b e r s  w hich have r e p l a c e d  c o t t o n  i n  many p r o c e s s e s .  These 
s y n t h e t i c  f i b e r s  have  p ro v e d  s u p e r i o r  t o  c o t t o n  i n  s e v e r a l  r e s p e c t s ,  
i n c l u d i n g  f i b e r  s t r e n g t h .  Many o f  t h e s e  s y n t h e t i c s  a r e  a l s o  ch e a p e r
th a n  c o t t o n  i n  t h e  end  p r o d u c t  o f  t h e  m a n u fa c tu r in g  p r o c e s s .  These 
two s u p e r i o r  c o m p e te t iv e  c h a r a c t e r i s t i c s  o f  t h e  s y n t h e t i c s  have  
p rom pted  a t t e n t i o n  w i t h i n  th e  c o t t o n  i n d u s t r y  to w a rd  im prov ing  
c o t t o n ' s  p o s i t i o n  w i th  r e s p e c t  t o  t h e s e  p r o p e r t i e s .
In  th e  p a s t ,  c o m p a r a t i v e ly  l i t t l e  a t t e n t i o n  h a s  been  g iv e n  
to  th e  d ev e lo p m en t o f  c o t t o n  v a r i e t i e s  w i th  o u t s t a n d i n g  f i b e r  s t r e n g th . ,  
p a r t i c u l a r l y  i n  t h e  S o u th e a s t e r n  U n i t e d  S t a t e s .  No premium h a s  been  
o f f e r e d  th e  g ro w er  f o r  h i g h  f i b e r  s t r e n g t h  c o t t o n ;  t h e r e f o r e  th e  g ro w er  
n a t u r a l l y  grows v a r i e t i e s  w h i c h  w i l l  p ro d u ce  th e  h i g h e s t  y i e l d  p e r  
a c r e .  In  g e n e r a l  c o t t o n  b r e e d i n g  h a s  been  in  t h e  d i r e c t i o n  o f  i n c r e a s e d  
y i e l d  r a t h e r  th a n  f o r  im p ro v in g  f i b e r  s t r e n g t h  i n  t h e  S o u t h e a s t e r n  
U n i te d  S t a t e s .
I n  v ie w  o f  t h e s e  f a c t o r s  i t  w ould  seem d e s i r a b l e  t o  a t t e m p t  
to  combine f i b e r  s t r e n g t h  an d  h ig h  y i e l d i n g  a b i l i t y  i n t o  v a r i e t i e s  
w hich w ould  be a d a p t e d  t o  th e  S o u t h e a s t e r n  p o r t i o n  o f  th e  C o t to n  B e l t .
A c o n s i d e r a b l e  amount o f  e v id e n c e  h a s  b een  p r e s e n t e d  to 
s u p p o r t  th e  c o n c l u s i o n  t h a t  l i n t  p e r c e n ta g e  i s  a n  im p o r ta n t  component 
o f  y i e l d i n g  a b i l i t y .  High l i n t  p e r c e n ta g e  i s  t h e r e f o r e  an  im p o r ta n t  
c h a r a c t e r  i n  t h a t  i t s  r e l a t i o n s h i p  t o  y i e l d i n g  a b i l i t y  i s  a l s o  r e f l e c t e d  
i n  th e  u n i t  c o s t  o f  p r o d u c t i o n ,  an  im p o r ta n t  c o n s i d e r a t i o n  f o r  th e  
c o t to n  g ro w e r .
I t  i s  g e n e r a l l y  c o n c lu d e d  t h a t  im provem ent i n  th e  f i b e r  
s t r e n g t h  c h a r a c t e r i s t i c  i n  th e  U p la n d  c o t t o n s  o f  t h e  S o u th e a s t  must 
n o t  be made w i th  a n  accom panying  r e d u c t i o n  i n  l i n t  p e r c e n ta g e  a s  i t
a f f e c t s  y i e l d i n g  a b i l i t y .  The p l a n t  b r e e d e r  i s  f a c e d  how ever w i th  
t h e  f a c t  t h a t  t h e r e  i s  g e n e r a l l y  a  n e g a t i v e  a s s o c i a t i o n  be tw een  f i b e r  
s t r e n g t h  a n d  l i n t  p e r c e n ta g e  i n  c o t t o n .
In  t h e  p a s t ,  t h e r e  hav e  been  t h r e e  s o u r c e s  o f  e x c e p t i o n a l l y  
h ig h  f i b e r  s t r e n g t h  a v a i l a b l e  t o  th e  c o t t o n  b r e e d e r .  These a r e :  (1)
Gossvpium h i r s u t u m  v a r .  p u n c ta tu m , o r  Hopi c o t t o n  from  th e  Hopi 
I n d ia n s  o f  A r iz o n a ;  (2 )  Gossypium  b a r b a d e n s e ,  p a r t i c u l a r l y  t h e  Sea 
I s l a n d  a n d  A m e r ic a n -E g y p tia n  v a r i e t i e s ,  a n d ;  (3 )  t h e  t r i - s p e c i e s  
h y b r i d s  i n v o l v i n g  G. a rb o reu m , G. t h u r b e r i  and  G. h i r s u t u m . U n f o r tu n a t e ­
l y  th e s e  s o u r c e s  a r e  g e n e r a l l y  a l s o  low  in  y i e l d i n g  a b i l i t y .
The L o u i s i a n a  A g r i c u l t u r a l  E x p e r im en t S t a t i o n  h a s  i n i t i a t e d  
a  b r e e d i n g  p rogram  i n  a n  a t t e m p t  to  combine in  a s i n g l e  s t r a i n  o r  
v a r i e t y  t h e  s u p e r i o r  f i b e r  s t r e n g t h  c h a r a c t e r i s t i c  o f  Sea I s l a n d ,  G« 
b a r b a d e n s e . a n d  h ig h  l i n t  p e r c e n ta g e  an d  y i e l d i n g  a b i l i t y  o f  U pland 
c o t t o n .  D e l t a p in e  15 , G. h i r s u tu m .  i s  t h e  U p land  v a r i e t y  u se d  in  t h i s  
s tu d y  a s  t h e  h ig h  l i n t  p e r c e n ta g e  p a r e n t .
The r e c u r r e n t  s e l e c t i o n  m ethod o f  b r e e d i n g  i s  b e in g  em ployed 
a s  a  p o s s i b l e  means o f  c o n c e n t r a t i n g  g e n e s  f o r  t h e  q u a n t i t a t i v e  c h a r a c ­
t e r s  l i n t  p e r c e n t a g e  an d  f i b e r  s t r e n g t h  i n  a  s i n g l e  p o p u l a t i o n  w h i le  
m a i n t a i n i n g  a  r e l a t i v e l y  h ig h  d e g re e  o f  g e n e t i c  v a r i a t i o n .
The s e c t i o n  o f  t h i s  s tu d y  r e l a t i n g  t o  f i b e r  s t r e n g t h  was 
r e p o r t e d  by Massey (2 4 ) .  The r e s u l t s  o f  t h e  f i r s t  c y c le  r e c u r r e n t  
s e l e c t i o n  s tu d y  i n v o l v i n g  t h e  b e h a v io r  o f  l i n t  p e r c e n ta g e  a r e  r e p o r t e d  
i n  t h i s  d i s s e r t a t i o n .
REVIEW OF LITERATURE
L i n t  P e rc e n ta g e  
McLendon (26) s t u d i e d  th e  i n h e r i t a n c e  o f  l i n t  p e r c e n ta g e  
i n  a  s e r i e s  o f  c r o s s e s  i n v o l v i n g  U pland  (G. h i r s u t u m ) a n d  Sea  I s l a n d  
(G. b a r b a d e n s e ) c o t t o n s .  C r o s s e s  be tw een  d i f f e r e n t  v a r i e t i e s  o f  U pland  
c o t t o n  w ere a l s o  i n c lu d e d  i n  t h e  s tu d y .
R e s u l t s  i n d i c a t e d  t h a t  low  l i n t  p e r c e n ta g e  was dom inan t t o  
h i g h  l i n t  p e r c e n ta g e  i n  t h e  F , and  in  t h e  F g e n e r a t i o n  th e  o r i g i n a l  
p e r c e n t a g e s  r e a p p e a r e d  w i th  v a r i a t i o n s  e x t e n d in g  even  beyond  th e  
e x t re m e s  o f  t h e  p a r e n t s .
L i n t  p e r c e n ta g e s  r e p o r t e d  f o r  t h e  p a r e n t a l  v a r i e t i e s  in v o lv e d  
i n  th e  c r o s s e s  were 27 -  30% f o r  Sea I s l a n d  a n d  35 -  38% f o r  C o o k 's  
B ig  B o l l  (G. h i r s u t u m ) .  L i n t  p e r c e n ta g e  in  t h e  Fg g e n e r a t i o n  showed 
a  ra n g e  o f  a p p r o x im a te ly  20 -  50%. He c o n c lu d e d  t h a t  no r a t i o s  c o u ld  
be  o b t a i n e d  from  t h e s e  c r o s s e s  b e c a u se  o f  t h e  e x tre m e  f l u c t u a t i o n s  in  
l i n t  p e r c e n t a g e .
Leake (20) d e f i n e d  g in n i n g  p e r c e n t  a s  t h e  number o f  pounds 
o f  l i n t  o b t a i n e d  from  100 pounds o f  s e e d  c o t t o n .  He r e c o g n i z e d  t h a t  
g i n n i n g  p e r c e n t  was a  com plex e n t i t y  a n d  d e p e n d e n t  upon a t  l e a s t  f o u r  
c h a r a c t e r s :  (1 )  volume o f  s e e d ;  (2 )  s p e c i f i c  g r a v i t y  o f  s e e d ;  (3 )
number o f  f i b e r s  a r i s i n g  fro m  a  s i n g l e  s e e d ;  a n d ,  (4) w e ig h t  o f  i n d i ­
v i d u a l  f i b e r s .  I n  t h i s  s tu d y ,  u s in g  232 sa m p le s  d e r i v e d  from  a  w ide 
s e r i e s  o f  p l a n t s  o f  A s i a t i c  c o t t o n s  a n d  c o v e r i n g  a  f u l l  r a n g e  o f
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v a r i a t i o n  i n  c h a r a c t e r s  c o n s id e r e d ;  he c a l c u l a t e d  c o r r e l a t i o n  
c o e f f i c i e n t s  f o r  c o m b in a t io n s  o f :  (1 )  g in n i n g  p e r c e n t ;  (2 )  number
o f  f i b e r s  p e r  s e e d ;  (3 )  w e ig h t  o f  1000 f i b e r s ;  a n d ,  (4 )  volume o f  s e e d .
From t h e s e  r e s u l t s  he c o n c lu d e d  t h e r e  was d e f i n i t e  
e v id e n c e  t h a t  g i n n i n g  p e r c e n t  was a  com plex c h a r a c t e r .  He c o n c lu d e d  
a l s o  t h a t  th e  u l t i m a t e  c a u s e s  o f  v a r i a t i o n  in  g i n n i n g  p e r c e n t  c o u ld  
n o t  be d e te rm in e d  d i r e c t l y  b u t  m ust be so u g h t  i n d i r e c t l y  th r o u g h  t h e i r  
e f f e c t  on th e  t h r e e  f a c t o r s  u n d e r  c o n s i d e r a t i o n ,  p a r t i c u l a r l y  on th e  
number o f  f i b e r s  p e r  s e e d .
Meloy {27) p o i n t e d  o u t  t h a t  l i n t  p e r c e n ta g e  i s  t h e  r e l a t i o n  
be tw een  th e  w e ig h t  o f  t h e  f i b e r  a n d  th e  w e ig h t  o f  t h e  s e e d s  from  w hich  
th e  f i b e r  was o b t a i n e d  i n  t h e  p r o c e s s  o f  g in n i n g  a n d  i s  e x p r e s s e d  a s  
a  p e r c e n ta g e  o f  t h e  u n g in n e d  s e e d  c o t t o n .  He c a u t i o n e d  t h a t  u se  o f  
l i n t  p e r c e n ta g e  a s  a  c o m p a ra t iv e  m easu re  o f  v a lu e  o f  v a r i e t i e s  c o u ld  
be  m i s l e a d i n g  i f  u s e d  e x c e p t  i n  c o n n e c t io n  w i th  l i n t  in d e x .
T hadan i (36) s t u d i e d  th e  i n h e r i t a n c e  o f  amount o f  l i n t  on 
th e  s e e d  in  c r o s s e s  i n v o l v i n g  s e v e r a l  A m erican  U pland  c o t t o n s .  The 
v a r i e t y .  No L i n t ,  was in v o l v e d  a s  a  p a r e n t  i n  ea c h  o f  f o u r  c r o s s e s  
w i th  th e  v a r i e t i e s  Lone S t a r ,  Texas R u s t ,  A c a la ,  a n d  Red L e a f .  R e s u l t s  
r e l a t i n g - t o  i n h e r i t a n c e  o f  amount o f  l i n t  were m e asu re d  i n  te rm s  o f  
l i n t  p e r c e n ta g e  a n d  l i n t  in d e x .  L i n t  p e r c e n ta g e  o f  t h e  No L i n t  p a r e n t  
r a n g e d  from  0 -10  a n d  th e  " h ig h  l i n t "  u p la n d  p a r e n t s  ra n g e d  from 2 6 -3 6 .
R a t i o s  o b t a i n e d  i n  t h e s e  c r o s s e s  i n d i c a t e d  t h a t  a  s i n g l e  p a i r  
o f  g en es  was in v o l v e d  a n d  t h a t  " h ig h  p e r c e n t a g e "  was dom in an t o v e r  
" lo w  p e r c e n t a g e " .
Ware (3 7 )  s t u d i e d  t h e  i n h e r i t a n c e  o f  l i n t  p e r c e n ta g e  in  a  
s e r i e s  o f  c r o s s e s  i n  vjhich p a r e n t a l  m a t e r i a l  was s e l e c t e d  on th e  b a s i s  
o f  v a r y in g  d i f f e r e n c e s  i n  l i n t  p e r c e n t a g e .  These c r o s s e s  in v o lv e d  
v a r i e t i e s  o f  G. b a rb a d e n s e  and  G. h i r s u tu m  and  w ere d e s i g n a t e d  A, B,
C, an d  D.
C ro s s Fem ale P a r e n t Male P a r e n t
A Pima (G. b a r b a d e n s e )  X W inesap  (U pland)
B Pima (G. b a r b a d e n s e )  X U p r ig h t  (U pland)
C Sea I s l a n d  (G. b a r b a d e n s e )  X W inesap  (U pland)
D Texas No L i n t  (G. h i r s u tu m )  X Normal L i n t  (U p land)
In  t h e  A c r o s s  th e  mean l i n t  p e r c e n ta g e s  o f  t h e  two p a r e n t a l  
s t r a i n s  were a lm o s t  i d e n t i c a l .  The and  F^ p o p u l a t i o n  means -were 
c o n s i d e r a b l y  lo w e r  t h a n  t h a t  o f  e i t h e r  p a r e n t a l  s t r a i n .  Ware c o n c lu d e d  
t h a t  i n  c r o s s  A lo w  l i n t  p e r c e n ta g e  was n o t  o n ly  dom inan t b u t  i n t e n s i f i e d .
In  t h e  B c r o s s  t h e r e  was a  7 .3 8  d i f f e r e n c e  be tw een  th e  mean 
l i n t  p e r c e n t a g e s  o f  t h e  two p a r e n t a l  s t r a i n s .  I n  t h i s  c r o s s  a l s o  th e  
F-̂  mean was lo w e r ,  b u t  n o t  s i g n i f i c a n t l y  lo w e r ,  th a n  th e  mean o f  th e  
lo w er  p a r e n t a l  s t r a i n .  He c o n c lu d e d  t h a t  low  l i n t  p e r c e n t a g e  i n  t h i s  
c r o s s  was dom inan t b u t  n o t  i n t e n s i f i e d .
Mean l i n t  p e r c e n t a g e s  o f  t h e  p a r e n t a l  s t r a i n s  o f  t h e  C c r o s s  
were 9 .9 0  a p a r t .  The F^ p o p u l a t i o n  mean o f  t h i s  c r o s s  was a t  an  i n t e r ­
g r a d e  p o i n t  b e tw e e n  t h e  two p a r e n t a l  m eans. He c o n c lu d e d  t h a t  i n  t h i s  
c r o s s  h ig h  l i n t  p e r c e n ta g e  was i n c o m p le t e ly  dom inan t o v e r  low  l i n t  
p e r c e n t a g e .
In  t h e  D c r o s s  t h e  mean l i n t  p e r c e n t a g e s  o f  t h e  p a r e n t a l  
s t r a i n s  were 2 8 .7 6  a p a r t .  The means o f  b o th  t h e  F^ a n d  F^ g e n e r a t i o n s
w ere a t  an  i n t e r g r a d e  p o i n t  be tw een  th e  p a r e n t a l  means b u t  n e a r e r  
th e  h ig h  % p a r e n t  t h a n  th e  low  % p a r e n t .  High l i n t  p e r c e n t a g e  ex ­
h i b i t e d  more co m p le te  dom inance i n  t h i s  c r o s s  t h a n  i n  t h e  C c r o s s .
Ware c i t e d  r a t i o s  o b t a i n e d  i n  b a c k c r o s s e s  ( 1 :1 )  a n d  in
t h e  ( 3 : 1 )  a s  good  e v id e n c e  o f  s i n g l e  f a c t o r  c o n t r o l  o f  l i n t
p e r c e n t a g e  i n  th e  D c r o s s .  He c o n c lu d e d  t h a t  in f o r m a t io n  o b t a i n e d
from  th e  D c r o s s  m ig h t a p p ly  t o  i n h e r i t a n c e  o f  l i n t  p e r c e n ta g e  in
g e n e r a l  w here h ig h  l i n t  p e r c e n t a g e  i s  dom inan t o r  in c o m p le t e ly  s o .
He a l s o  s t a t e d  t h a t  th e  b a c k c r o s s  an d  F r a t i o s  i n d i c a t e d  t h a t
2
q u a n t i t a t i v e  c h a r a c t e r s  w ou ld  become q u a l i t a t i v e  and  c o u ld  be g r a d e d  
p r o v id e d  s u f f i c i e n t  e x t re m e s  i n  s i z e  o r  d e g re e  o f  d i f f e r e n c e  in  
p e r c e n t a g e  c o u ld  be o b t a i n e d .
O' K e l ly  a n d  H u l l  (29 ) u s e d  Sea I s l a n d  (G. b a r b a d e n s e ) 
a n d  s e v e r a l  s t r a i n s  o f  G. h i r s u tu m  i n  s t u d i e s  r e l a t i n g  t o  t h e  i n h e r i ­
t a n c e  o f  l i n t  p e r c e n t a g e .  U pland  s t r a i n s  u s e d  i n  t h e s e  i n t e r s p e c i f i c  
a n d  i n t r a  h i r s u tu m  c r o s s e s  w ere C le v e la n d  (5 .1  -  9.4% l i n t ) ,  H a l f  an d  
H a l f  ( 4 1 .3  -  45.9% l i n t ) ,  M i l l e r  (3 1 .7  -  32.7% l i n t ) ,  Okra L e a f  ( 3 5 .0  -  
36.97„ l i n t ) .  T r i c e  78 an d  7 8 f  (3 5 .0  -  36.0% l i n t ) .  The Sea I s l a n d  
s t r a i n  u s e d  i n  t h e s e  c r o s s e s  h a d  b een  in b r e d  f o r  n e a r l y  t e n  y e a r s  an d  
was c o n s i d e r e d  r e l a t i v e l y  p u re  f o r  t h i s  c h a r a c t e r  (2 9 .5  -  31,5% l i n t ) .  
S t r a i n s  o f  G. h i r s u tu m  u s e d  i n  t h e  s tu d y  a l s o  were i n b r e d  f o r  a  number 
o f  y e a r s  a n d  were c o n s i d e r e d  r e l a t i v e l y  s t a b l e  f o r  l i n t  p e r c e n t a g e .  
From a l a r g e  s e r i e s  o f  c r o s s e s  i n v o l v in g  t h i s  m a t e r i a l ,  th e  a u t h o r s  
c o n c lu d e d  t h a t  where s e g r e g a t i o n  was s u f f i c i e n t l y  c l e a r  c u t  t o  g iv e  
d e f i n i t e  i n d i c a t i o n s ,  i t  a p p e a r e d  t h a t  l i n t  p e r c e n ta g e  was c o n t r o l l e d  
by  a  s i n g l e  p a i r  o f  g e n e s .
They n o te d  t h a t  i n  c r o s s e s  be tw een  s p e c i e s  a n d  in  c r o s s e s  
b e tw een  U pland  s t r a i n s ,  where t h e  p e r c e n ta g e  d i f f e r e n c e s  o f  t h e  p a r e n t s  
were n a r ro w  i t  was n o t  p o s s i b l e  t o  d e te rm in e  d e f i n i t e l y  t h e  n a t u r e  o f  
s e g r e g a t i o n .  Where s e g r e g a t i o n  was d e f i n i t e l y  e v i d e n t ,  th e y  c o n c lu d e d  
t h a t  h ig h  p e r c e n t a g e  was p a r t i a l l y  o r  c o m p le te ly  d o m in a n t .
Ware (38) a n a ly z e d  f u r t h e r  th e  d i s a g r e e i n g  r e s u l t s  o b t a i n e d  
i n  th e  p r e v io u s  s tu d y  (Ware, 37) o f  t h r e e  c r o s s e s  i n v o l v i n g  G. h i r s u t u m  
an d  G. b a r b a d e n s e .
The r e l a t i o n s h i p  o f  t h e  F^ g e n e r a t i o n  o f  e a c h  o f  t h e s e  
t h r e e  c r o s s e s  t o  i t s  p a r e n t a l  s t r a i n s  i n  s e e d  w e ig h t  a n d  l i n t  in d e x  
was com pared w i th  t h e  r e l a t i o n s h i p  o f  t h e  F^ g e n e r a t i o n  to  i t s  p a r e n t a l  
s t r a i n s  i n  l i n t  p e r c e n t a g e .  T h is  co m p ar iso n  showed t h a t  l i n t  p e r c e n t ­
age  was d e p e n d e n t  upon b o th  th e  w e ig h t  o f  s e e d s  a n d  t h e  amount o f  
l i n t  p e r  s e e d .  S in c e  l i n t  p e r c e n ta g e  was d e te r m in e d  t o  be d e p e n d e n t  
upon two p h y s i c a l  p a r t s  o f  t h e  p l a n t  t h e  a u t h o r  c o n c lu d e d  t h a t  l i n t  
p e r c e n ta g e  i n h e r i t a n c e  c o u ld  h a r d l y  be b a s e d  upon a  s i n g l e  p a i r  o f  
g e n e s .  An i n c r e a s e  i n  s e e d  w e ig h t  due to  h y b r i d  v i g o r ,  n o t  a  d e c r e a s e
in  l i n t  y i e l d ,  was c i t e d  by th e  a u t h o r  a s  d e t e r m in i n g  lo w  l i n t  p e r ­
c e n ta g e  i n  t h e  F^ o f  t h e  A and  B c r o s s e s  an d  a n  i n t e r g r a d e  p o s i t i o n  o f  
l i n t  p e r c e n ta g e  i n  th e  F^ o f  t h e  C c r o s s .
O 'K e l ly  a n d  H u ll  (29) o b t a i n e d  i n f o r m a t io n  r e l a t i v e  t o  c o r r e l ­
a t i o n s  be tw een  y i e l d  o f  l i n t ,  l i n t  p e i 'c e n ta g e ,  and  s t a p l e  l e n g t h  i n  
p a r e n t s  a n d  p r o g e n ie s  u s in g  t h r e e  v a r i e t i e s  o f  U p land  c o t t o n ,  T r i c e ,  
M i l l e r  an d  Lone S t a r .
C o r r e l a t i o n s  were o b t a i n e d  from  p o p u l a t i o n s  r e p r e s e n t i n g
norm al t o  h ig h  y i e l d ,  norm al t o  h i g h  l i n t  p e r c e n t a g e ,  and  norm al
s t a p l e  l e n g t h .
10
.R esu lts  i n d i c a t e d  t h a t  p a r e n t  l i n t  p e r c e n ta g e  and  p ro g e n y  
l i n t  p e r c e n ta g e  "were s t r o n g l y  c o r r e l a t e d  ( r  = 0 .4 7 4  t o  0 .8 0 4 )  w i th  
th e  e x c e p t i o n  o f  one v a r i e t y  d u r i n g  one y e a r ,  t h e  v a r i e t y  Lone S t a r  
d u r in g  1927 ( r  = 0 .0 4 4 ) .  Abnormal p e r c e n ta g e s  o c c u r in g  t h a t  y e a r  a n d  
p o s s i b l e  g i n n i n g  e r r o r s  w ere c i t e d  by  th e  a u t h o r s  a s  p o s s i b l e  e x p l a n a ­
t i o n s  f o r  t h i s  low  v a l u e .
P a r e n t  l i n t  p e r c e n t a g e  an d  p rogeny  y i e l d  w ere p o s i t i v e l y  
c o r r e l a t e d  an d  t h e  a u t h o r s  s u g g e s t e d  t h a t  t h e  l i n t  p e r c e n ta g e  o f  t h e  
p a r e n t s  m igh t be a  more d e p e n d a b le  p r e d i c t i o n  o f  p ro g en y  y i e l d  t h a n  
would be p a r e n t  y i e l d .
H a r la n d  (10) d e f i n e d  l i n t  p e r c e n ta g e  a s  l i n t  in d e x  x  100 -f 
l i n t  in d e x  + s e e d  w e ig h t .  He c o n s id e r e d  l i n t  p e r c e n t a g e  a  v e r y  com­
p le x  c h a r a c t e r ,  d e p e n d e n t  d i r e c t l y  upon th e  w e ig h t  o f  th e  s e e d  and  
th e  w e ig h t  o f  l i n t ,  b o th  o f  w hich  a r e  com plex c h a r a c t e r s  i n  th e m s e lv e s .  
He s t a t e d  a l s o  t h a t  w e ig h t  o f  s e e d  depends  on t h e  volume and  on 
s p e c i f i c  g r a v i t y  and  t h a t  th e  component f a c t o r s  o f  l i n t  in d e x  a r e  number 
o f  h a i r s  p e r  s e e d  an d  mean h a i r  w e ig h t .  A f u r t h e r  c o m p l ic a t io n  o f  t h i s  
c h a r a c t e r  a c c o r d in g  t o  H a r la n d  i s  th e  f a c t  t h a t  b o th  s e e d  and  l i n t  
a r e  p ro d u c e d  i n  a  b o l l ,  th e  s i z e  o f  which i s  g o v e rn e d  by  b o th  g e n e t i c  
an d  e n v i ro n m e n ta l  f a c t o r s .
He c i t e d  t h e  o b s e r v a t i o n s  o f  O 'K e l ly  and  H u ll  r e g a r d i n g  th e  
i n h e r i t a n c e  o f  l i n t  p e r c e n t a g e  in  h i r s u tu m - b a r b a d e n s e  c r o s s e s  w hich  
s t a t e d  t h a t  i n h e r i t a n c e  a p p e a r e d  t o  be m o n o f a c t o r i a l ,  w i th  h ig h  l i n t  
p e r c e n ta g e  p a r t i a l l y  o r  c o m p le te ly  d o m in an t,  b u t  t h a t  th e  n a t u r e  o f  
s e g r e g a t i o n  c o u l d  n o t  be d e t e r m in e d  d e f i n i t e l y  i n  i n t e r s p e c i f i c  
c r o s s e s  an d  i n  c r o s s e s  be tw een  U pland  s t r a i n s .
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H a r la n d  c o n c lu d e d  t h a t  v a r i a t i o n s  i n  l i n t  p e r c e n ta g e
o c c u r  from day  t o  day  on t h e  same p l a n t .  He s t a t e d  t h a t  B a l l s  h ad
shown t h a t  t h i s  was p r o b a b ly  due t o  t h e  c h an g in g  number o f  e p id e rm a l
c e l l s  which s p r o u t  i n t o  h a i r s .
TCime an d  T i l l e y  (19) i n  a  s tu d y  o f  h y b r id  v i g o r  i n  U pland
c o t t o n  used  in b r e d  l i n e s  from  t h r e e  U pland  v a r i e t i e s  (Coker 100, U tone-
v i l l e ,  and  D F L - l l -A )  and  made c r o s s e s  i n  s i x  d i f f e r e n t  c o m b in a t io n s .
I n d i c a t i o n s  o f  h y b r i d  v i g o r  were m e asu re d  in  F^, F a n d  F g e n e r a t i o n s .
2 3
The a u t h o r s  r e p o r t e d  t h a t  mean l i n t  p e r c e n ta g e  o f  t h e  F^ 
g e n e r a t i o n s  f o r  a  two y e a r  p e r io d  -was s l i g h t l y  b e lo w  t h a t  o f  th e  h ig h ­
e r  p a r e n t  b u t  above  th e  a v e ra g e  o f  t h e  p a r e n t a l  m eans. They co n c lu d e d  
t h a t  p a r t i a l  dom inance was i n d i c a t e d  in  t h e s e  c r o s s e s .  A m arked
r e d u c t i o n  in  v i g o r  was r e p o r t e d  from  F. t o  F how ever w hich c a u se d
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a  c o r r e s p o n d in g  r e d u c t i o n  in  l i n t  p e r c e n t a g e .
G o n za le z  (7 )  i n v e s t i g a t e d  t h e  mode o f  i n h e r i t a n c e  and 
a s s o c i a t i o n  among se v e n  s e e d  and  f i b e r  c h a r a c t e r i s t i c s  i n  U pland  c o t t o n .  
C h a r a c t e r s  i n c l u d e d  l i n t  p e r c e n ta g e ,  b o l l  w e ig h t ,  s e e d  in d e x ,  s t a p l e  
l e n g t h ,  s t r e n g t h  o f  f i b e r  and  f u a z i n e s s  o f  s e e d .
M a t e r i a l  u s e d  in  t h i s  s tu d y  in c lu d e d  th e  p a r e n t s  D e lfo s  9169 
(36.8% l i n t )  a n d  (AXB)293 (33.6% l i n t ) ,  and 213 p l a n t s .  {The p a r e n t
(AX3)293 was a  s e l e c t i o n  from  th e  F , g e n e r a t i o n  o f  a c r o s s  b e tw een  th e
U pland v a r i e t i e s  H a l f  an d  H a l f  x  W i l d s . )
From t h i s  s tu d y  th e  a u t h o r  c o n c lu d e d  t h a t  a l l  o f  th e  
c h a r a c t e r s  c o n s i d e r e d ,  i n c l u d i n g  l i n t  p e r c e n ta g e ,  w ere q u a n t i t a t i v e  i n  
n a t u r e  and  t h a t  each  was d e te rm in e d  by a  l a r g e  number o f  g e n e s .
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A p a r t i a l  c o r r e l a t i o n  in  t h i s  s t u d y  i n d i c a t e d  t h a t  l i n t  
p e r c e n ta g e  and  l i n t  in d e x  ■were a s s o c i a t e d  ev en  th o u g h  a low  s im p le  
c o r r e l a t i o n  i n d i c a t e d  no a s s o c i a t i o n  b e tw ee n  t h e s e  two c h a r a c t e r s .  
O th e r  c o r r e l a t i o n s  o f  im p o r ta n c e  i n  th e  s tu d y  in c lu d e d  l i n t  p e r c e n t ­
age  and  s e e d  in d e x  ( r  = —0 .5 3 3 )  l i n t  p e r c e n t a g e  and  u p p e r  h a l f  mean 
( r  = —0 . 4 4 4 ) ,  and  l i n t  p e r c e n ta g e  and  f i b e r  s t r e n g t h  ( r  = —0 .0 4 8 ) .
I s a a c  (13) s t u d i e d  th e  i n h e r i t a n c e  o f  d eg ree  o f  p u b escen ce  
in  U pland c o t t o n  and i t s  a s s o c i a t i o n  w i th  econom ic c h a r a c t e r s ,  i n c l u d ­
in g  l i n t  p e r c e n t a g e .  M a t e r i a l  u sed  i n  t h e  s tu d y  in c lu d e d  p a r e n t a l
m a t e r i a l  an d  th e  F g e n e r a t i o n  o f  a  c r o s s  be tw een  D e l t a  Smooth L ea f
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and  S t o n e v i l l e  C om pos ite ,  b o th  U pland v a r i e t i e s .  Due t o  th e  f a c t  t h a t  
th e  p l a n t s  came from  open  p o l l i n a t e d  F 1 p l a n t s  an d  t h e  p a r e n t a l  
p l a n t s  i n  t h e  s tu d y  were r e p r e s e n t a t i v e  o f ,  b u t  n o t  p r o g e n ie s  o f ,  
o r i g i n a l  p l a n t s  u sed  i n  t h e  c r o s s ,  o n ly  g e n e r a l  c o n c l u s i o n s  c o n c e rn in g  
th e  g e n e t i c  n a t u r e  o f  th e  c h a r a c t e r s  -were a t t e m p t e d .
The a u th o r  r e p o r t e d  t h a t  F,, r e s u l t s  showed t h a t  h ig h  l i n t  
p e r c e n ta g e  p l a n t s  were r e c o v e r e d  w i th  a h i g h  f r e q u e n c y  i n  a r e l a t i v e l y  
sm a l l  F p o p u l a t i o n .  R e s u l t s  i n d i c a t e d  a l s o  t h a t  l i n t  p e r c e n t a g e  was 
a  q u a n t i t a t i v e  c h a r a c t e r  an d  t h a t  th e  number o f  g e n e s  by w hich th e  
p a r e n t s  d i f f e r e d  was no more th a n  3 o r  4 m a jo r  g e n e s .
The a u th o r  a l s o  r e p o r t e d  th e  f o l l o w i n g  c o r r e l a t i o n s  i n v o l v ­
in g  l i n t  p e r c e n t a g e :  l i n t  p e r c e n ta g e  and  s e e d  in d e x  ( r  = 0 .3 3 3 ) ;  l i n t
p e r c e n ta g e  an d  u p p e r  h a l f  mean ( r  = —0 . 3 5 2 ) .  L i n t  s t r e n g t h  and  l i n t  
p e r c e n ta g e  showed no c o r r e l a t i o n .
Mason (23) s t u d i e d  th e  i n h e r i t a n c e  o f  l i n t  p e r c e n ta g e  i n  
th e  F^ an d  Fg g e n e r a t i o n s  o f  a  c r o s s  b e tw een  th e  U pland  v a r i e t i e s  
W ilds  and  H a l f  and H a l f .
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R e s u l t s  o f  t h i s  s tu d y  i n d i c a t e d  p a r t i a l  dom inance f o r  low  
l i n t  p e r c e n ta g e  a n d  r e l a t i v e l y  s im p le  i n h e r i t a n c e  w i th  l i n t  p e r c e n ta g e  
e x p r e s s i o n  p ro b a b ly  d e p en d e n t  upon t h r e e  m a jo r  g e n e s .
A h e r i t a b i l i t y  v a lu e  o f  60% f o r  l i n t  p e r c e n ta g e  was r e p o r t e d  
f o r  t h i s  c r o s s .
P o s i t i v e  c o r r e l a t i o n s  were o b t a i n e d  f o r  l i n t  p e r c e n t a g e  an d
l i n t  d e n s i t y  in d e x ,  a n d  l i n t  p e r c e n ta g e  an d  l i n t  in d e x .  A n e g a t iv e
a s s o c i a t i o n  b e tw een  l i n t  p e r c e n ta g e  a n d  s e e d  in d e x  was r e p o r t e d .
P a l i a t s e a s  (30) r e p o r t e d  r e s u l t s  o f  a  s tu d y  o f  i n h e r i t a n c e
o f  econom ic c h a r a c t e r s  i n  a  c r o s s  i n v o l v i n g  th e  U p land  v a r i e t i e s  D e l t a
Smooth L e a f  a n d  S t o n e v i l l e  C o m p o s ite .  ■ An a p p l i c a t i o n  o f  th e  C a s t l e -
W rig h t fo rm u la  t o  t h e  F p o p u l a t i o n  i n  t h i s  s tu d y  i n d i c a t e d  t h a t  th e
3
number o f  g e n e s  g o v e rn in g  l i n t  p e r c e n ta g e  was 8 .7 .  In  a d d i t i o n  a
h e r i t a b i l i t y  v a lu e  o f  r  = 0 .7 7  was o b t a i n e d  f o r  l i n t  p e r c e n t a g e  b y  a
r e g r e s s i o n  o f  F means on F p l a n t s .  A ls o ,  l i n t  p e r c e n t a g e  was fo u n d  
3 2
t o  be more c l o s e l y  a s s o c i a t e d  w i th  l i n t  d e n s i t y  th a n  w i th  l i n t  in d e x  
an d  s e e d  in d e x .
D e s h o te l s  (4 )  r e p o r t e d  r e s u l t s  o f  s t u d i e s  r e l a t i n g  t o  th e  
i n h e r i t a n c e  o f  s e v e r a l  econom ic c h a r a c t e r s  i n  two c r o s s e s  i n v o l v i n g  t h e  
U p land  v a r i e t i e s  H a l f  and  H a l f  x  T u x tu la  an d  T u x tu la  x  D e l t a  Smooth 
L e a f .
H e r i t a b i l i t y  v a l u e s  o f  63% an d  11% f o r  l i n t  p e r c e n ta g e  were
o b t a i n e d  i n  t h e  F o f  t h e s e  two c r o s s e s .
2
The a u t h o r  n o te d  a l s o  t h a t  low  l i n t  p e r c e n t a g e  a p p e a r e d  t o  be 
p a r t i a l l y  dom inan t i n  t h e s e  c r o s s e s  a n d  t h a t  l i n t  p e r c e n ta g e  b e h av e d  a s  
a com plex c h a r a c t e r ,  d e te rm in e d  by s e e d  s i z e  an d  l i n t  d e n s i t y .  A h ig h
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p o s i t i v e  c o r r e l a t i o n  be tw een  l i n t  p e r c e n t a g e  a n d  l i n t  d e n s i t y  a n d  a  
n e g a t i v e  a s s o c i a t i o n  b e tw ee n  l i n t  p e r c e n ta g e  and  s e e d  in d e x  was 
o b t a i n e d .
Young (3 9 )  s t a t e d  t h a t ,  " s i n c e  l i n t  p e r c e n t a g e  i s  a com­
p l e x  o f  s u r f a c e  a r e a  o f  s e e d  and  l i n t  d e n s i t y  in d e x ,  i t  i s  p r o b a b ly  
c o n t r o l l e d  by t h e  com bined number o f  p a i r s  o f  g e n e s  t h a t  d e te rm in e  
t h e s e  c h a r a c t e r s . "  From r e s u l t s  o b t a i n e d  in  a  c r o s s  b e tw een  th e  
U p land  v a r i e t i e s  D e l t a  Smooth L e a f  an d  H u r le y  Long B o l l  h e  d e te rm in e d  
t h a t  l i n t  d e n s i t y  in d e x  was c o n t r o l l e d  by 3 p a i r s  o f  g e n e s  a n d  s u r ­
f a c e  a r e a  o f  s e e d  was c o n t r o l l e d  by 2 o r  3 p a i r s  o f  g e n e s .  He 
c o n c lu d e d ,  t h e r e f o r e ,  t h a t  a s  f a r  a s  l i n t  p e r c e n t a g e  was c o n c e rn e d ,  
th e  p a r e n t s  d i f f e r e d  by  5 o r  6 p a i r s  o f  g e n e s  p l u s  th e  p o s s i b l e  
e f f e c t s  o f  m o d i f i e r s .
I n  t h i s  s tu d y  a l s o ,  Young o b t a i n e d  h e r i t a b i l i t y  v a l u e s  f o r
l i n t  p e r c e n ta g e  o f  71% i n  F an d  43% i n  F . He c o n c lu d e d ,  t h e r e f o r e ,
A o
t h a t  s e l e c t i o n  f o r  h ig h  l i n t  p e r c e n ta g e  i n  t h e  g e n e r a t i o n  w ould
be e f f e c t i v e  ev en  th o u g h  i t  i s  a com plex  c h a r a c t e r .
B reaux  (1 )  r e p o r t e d  a n  a b s e n c e  o f  t r a n s g r e s s i v e  s e g r e g a t i o n
f o r  l i n t  p e r c e n ta g e  i n  a  s tu d y  o f  t h e  F g e n e r a t i o n  o f  a  c r o s s  i n v o l v i n g
o
th e  U pland  v a r i e t i e s  W ilds  a n d  H a l f  an d  H a l f .  A h e r i t a b i l i t y  v a l u e  f o r  
l i n t  p e r c e n ta g e  o f  50.6% was a l s o  r e p o r t e d  i n  t h i s  s t u d y .  The a u t h o r  
c o n c lu d e d ,  t h e r e f o r e ,  t h a t  s e l e c t i o n  f o r  l i n t  p e r c e n t a g e  on a n  i n d i ­
v i d u a l  p l a n t  b a s i s  i n  F w ould  be e f f e c t i v e .
In  a n  F, p o p u l a t i o n  i n c l u d e d  i n  t h i s  s t u d y  B reau x  r e p o r t e d  
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a  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  ( r  = 0 .3 2 4 )  b e tw ee n  l i n t  p e r c e n ta g e  
a n d  y i e l d  o f  l i n t  c o t t o n .
Lirnaye (21)  s t u d i e d  t h e  i n h e r i t a n c e  o f  s e v e r a l  econom ic
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c h a r a c t e r s ,  i n c l u d i n g  l i n t  p e r c e n t a g e ,  i n  t h e  F and  F g e n e r a t i o n s
1 2
o f  t h r e e  i n t e r s p e c i f i c  c r o s s e s  i n v o l v i n g  s e v e r a l  s t r a i n s  o f  G. 
b a r b a d e n s e  a n d  G. h i r s u t u m . The f o l l o w i n g  c r o s s e s  w ere i n v o lv e d  i n  
t h e  s tu d y :
I  DPL 15 ( 1 - 8 )  x  Sea I s l a n d  (2 -2 )
I I  DPL 15 (1 -1 5 )  x  Sea I s l a n d  (3 -2 )
I I I  DPL 15 ( 1 -4 )  x  Sea I s l a n d  (4 -2 )
Mean l i n t  p e r c e n t a g e  o f  t h e  U pland  p a r e n t s  r a n g e d  from
3 9 .5  t o  4 0 .8  w ith  a n  a v e ra g e  o f  4 0 .3 .  The Sea I s l a n d  p a r e n t s  ra n g e d  
f ro m  2 7 .8  t o  3 2 .3  i n  mean l i n t  p e r c e n t a g e .
From r e s u l t s  o b t a i n e d  th e  a u t h o r  c o n c lu d e d :
(1 )  P a r t i a l  dom inance f o r  lo w  l i n t  p e r c e n ta g e  was i n d i c a t e d  
i n  t h e  f i r s t  an d  t h i r d  c r o s s e s ,
(2 )  A bsence o f  dom inance was i n d i c a t e d  i n  th e  se c o n d  c r o s s .
(3 )  H e r i t a b i l i t y  f o r  l i n t  p e r c e n t a g e  ra n g e d  f ro m  95.4?„
t o  95.9%.
(4 )  I t  was n o t  p o s s i b l e  t o  d e te rm in e  th e  number o f  p a i r s  
o f  g e n e s  g o v e rn in g  l i n t  p e r c e n t a g e .
F e r re r -M o n g e  (6 )  s t u d i e d  i n h e r i t a n c e  o f  l i n t  p e r c e n t a g e  i n  
85 Fg l i n e s  from  a  c r o s s  b e tw een  U pland  and  Sea I s l a n d  p a r e n t s .  He r e ­
p o r t e d  t h a t  b o th  p a r e n t s  were r e l a t i v e l y  homozygous f o r  l i n t  p e r c e n t a g e .
No a t t e m p t  was made i n  t h i s  s tu d y  t o  e s t i m a t e  th e  number o f  
p a i r s  o f  g e n e s ' i n v o lv e d  in  i n h e r i t a n c e  o f  l i n t  p e r c e n t a g e .  The a u t h o r  
r e p o r t e d ,  ho w ev er ,  a  h e r i t a b i l i t y  v a l u e  o f  77% f o r  l i n t  p e r c e n ta g e  and  
s u g g e s te d  t h a t  t h i s  i n d i c a t e d  a  d e s i r a b i l i t y  o f  s e l e c t i o n  on a  s i n g l e  
p l a n t  b a s i s  f o r  t h i s  c h a r a c t e r .
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He s t a t e d  a l s o  t h a t  no l i n e  was o b t a i n e d  w i th  l i n t  p e r c e n ta g e  
a s  h i g h  a s  th e  DPL 15 p a r e n t  w h i le  a  l a r g e  number o f  l i n e s  w ere  a s  lo w  
o r  lo w e r  i n  l i n t  p e r c e n ta g e  t h a n  th e  Sea I s l a n d  p a r e n t .
S h e p h e rd  (3 1 )  s t u d i e d  th e  b r e e d i n g  b e h a v i o r  o f  f i b e r  s t r e n g t h  
an d  l i n t  p e r c e n ta g e  i n  95 p r o g e n ie s  d e r i v e d  from  p l a n t s  f ro m  t h e  f i r s t  
i n t e r c r o s s  p o p u l a t i o n  o f  a n  i n t e r s p e c i f i c  h y b r i d  i n v o l v i n g  G. h i r s u tu m .  
(DPL 1 5 ) ,  and  G. b a r b a d e n s e . (Sea  I s l a n d ) .
The G. h i r s u t u m  p a r e n t  s t r a i n  i n  t h i s  s tu d y  h a d  a  mean l i n t  
p e r c e n ta g e  o f  4 0 .4  a n d  th e  G. b a rb a d e n s e  p a r e n t  s t r a i n  h a d  a  mean l i n t  
p e r c e n t a g e  o f  2 6 .6 .  The a r i t h m e t i c  a v e r a g e  o f  t h e  p a r e n t  s t r a i n s  f o r  
l i n t  p e r c e n ta g e  was 3 3 .3 .
Means o f  t h e  95 l i n e s  i n  t h i s  s tu d y  r a n g e d  c o n t i n u o u s l y  
from  31.7% to  40.5% w i th  an  a v e ra g e  mean l i n t  p e r c e n ta g e  f o r  t h e  95 
l i n e s  o f  37.1%. The a u t h o r  r e p o r t e d  t h a t  n i n e t y  se v e n  p e r c e n t  o f  th e  
l i n e s  i n  th e  s tu d y  h a d  means f o r  l i n t  p e r c e n ta g e  above th e  a r i t h m e t i c  
a v e ra g e  o f  th e  p a r e n t a l  s t r a i n s .  He n o t e d  a l s o  t h a t  one o r  more p l a n t s  
o c c u r r e d  i n  s e v e r a l  l i n e s  h a v in g  l i n t  p e r c e n t a g e s  h ig h e r  t h a n  any  p l a n t  
i n  th e  h ig h  l i n t  p a r e n t a l  s t r a i n ,  T r a n s g r e s s i v e  s e g r e g a t i o n  was 
s u g g e s t e d  a s  a  p o s s i b l e  e x p l a n a t i o n  f o r  t h e  o c c u r r e n c e  o f  t h e s e  p l a n t s .
The e s t i m a t e  o f  h e r i t a b i l i t y  f o r  l i n t  p e r c e n ta g e  o b t a i n e d  
i n  t h i s  s tu d y  was c o m p a r a t i v e ly  low ; how ever i t  was n o te d  t h a t  h ig h  
l i n t  p e r c e n ta g e  p l a n t s  t e n d e d  t o  p ro d u ce  p r o g e n ie s  w i th  h i g h  l i n t  
p e r c e n t a g e .
S in c e  a  r e l a t i v e l y  l a r g e  number o f  l i n e s  o c c u r r e d  w i th  h ig h  
l i n t  p e r c e n ta g e  a n d  w i th  c o n s i d e r a b l e  g e n e t i c  v a r i a t i o n  w i t h i n  t h e  l i n e s ,
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th e  a u t h o r  c o n c lu d e d  t h a t  l i t t l e  d i f f i c u l t y  s h o u ld  be e n c o u n te r e d  
s e l e c t i n g  a  l a r g e  number o f  p l a n t s  w i th  l i n t  p e r c e n t a g e  e q u a l  t o  o r  
a p p ro a c h in g  t h a t  o f  t h e  G. h i r s u t u m  p a r e n t .
The a u t h o r  r e p o r t e d  a l s o ,  ho w ev er ,  t h a t  a  m o d e ra te ly  s t r o n g  
n e g a t iv e  c o r r e l a t i o n  ( r  = H I . 51) e x i s t e d  b e tw een  l i n t  p e r c e n ta g e  an d  
f i b e r  s t r e n g t h  f o r  t h e  95 l i n e s .  He t h u s  c o n c lu d e d  t h a t  c o n s i d e r a b l e  
d i f f i c u l t y  m igh t be e n c o u n te r e d  i n  o b t a i n i n g  l i n e s  w i th  l i n t  p e r c e n t ­
age  e q u a l  t o  t h a t  o f  t h e  G, h i r s u t u m  p a r e n t  and  f i b e r  s t r e n g t h  e q u a l  t o  
t h a t  o f  G,' b a rb a d e n se  p a r e n t .
R e c u r r e n t  S e l e c t i o n
Hayes a n d  G a rb e r  (1 1 )  a t  th e  M in n e so ta  E x p e r im e n t  S t a t i o n  
i n  1915 u s e d  c e r t a i n  p r i n c i p l e s  o f  t h e  r e c u r r e n t  s e l e c t i o n  p ro c e d u re  
i n  a t t e m p t i n g  t o  p ro d u c e  h ig h  p r o t e i n  s t r a i n s  o f  c o rn  from  an  e x i s t i n g  
v a r i e t y ,  M inneso ta  Ho. 14 . The o b j e c t i v e  was t o  i s o l a t e  a  number o f  
h ig h  p r o t e i n  s t r a i n s  a n d  th e n  d e te rm in e  w h i c h  o f  t h e s e  p ro d u c e d  th e  
h i g h e s t  y i e l d s  when c r o s s e d .
I n  t h i s  s tu d y  a  number o f  e a r s  o f  M in n eso ta  No. 14 were 
s e l f e d  a n d  a n a ly z e d  f o r  p r o t e i n  c o n t e n t .  H igh p r o t e i n  s e l f e d  e a r s  
were s e l e c t e d  t o  b e  u s e d  a s  p a r e n t s .
Two s t r a i n s  were i s o l a t e d  w hich  gave  much h i g h e r  p e r c e n t a g e s  
o f  p r o t e i n  th a n  t h e  norm al p o l l i n a t e d  v a r i e t y .  C r o s s e s  were made 
be tw een  t h e s e  two h i g h  p r o t e i n  s t r a i n s  a n d  t h e  c r o s s e s  were v e r y  
u n ifo rm  e v e n  th o u g h  t h e  p a r e n t a l  s t r a i n s  h ad  o n ly  b e e n  s e l f e d  f o r  
two y e a r s .
B u lk  a n a l y s i s  showed t h a t  t h e  c r o s s e s  y i e l d e d ,  on th e  
a v e r a g e ,  a l i t t l e  o v e r  2% more p r o t e i n  t h a n  open  p o l l i n a t e d  M in n eso ta  
No. 1 3 .  In  a d d i t i o n  t o  an i n c r e a s e  i n  p r o t e i n  c o n t e n t ,  an  i n c r e a s e  
i n  y i e l d  was a l s o  r e c o r d e d .
From t h e s e  r e s u l t s  t h e  a u t h o r s  c o n c lu d e d  t h a t  a p p l i c a t i o n  
o f  t h e s e  p r i n c i p l e s  o f f e r e d  u n l i m i t e d  o p p o r t u n i t y  f o r  im p ro v in g  c o r n .
E a s t  and  J o n e s  (5 )  a l s o  s u g g e s te d  a  b r e e d i n g  p ro c e d u re  
w hich  em braced  th e  b a s i c  c o n s i d e r a t i o n s  i n v o lv e d  i n  t h e  r e c u r r e n t  
s e l e c t i o n  m e thod . T h is  s u g g e s t i o n  e v o lv e d  from  t h e i r  work r e l a t i n g  
t o  g e n e t i c  s t u d i e s  o f  p r o t e i n  c o n t e n t  o f  c o r n .
B a s i c a l l y  t h e  p r o c e d u r e  i n v o lv e d  co m b in in g  s t r a i n s  o b t a i n e d  
by s e l f  f e r t i l i z a t i o n  and  s u b s e q u e n t  s e l e c t i o n  f ro m  among t h e  r e c o m b i­
n a t i o n s  o b t a i n e d .  'The a u t h o r s  f e l t  t h a t  t h i s  p r o c e d u re  o f f e r e d  a 
means o f  i n c r e a s i n g  p r o t e i n  c o n t e n t  an d  a t  t h e  same t im e  m a in t a i n in g  
h e t e r o z y g o s i t y .
J e n k i n s  (14) s u g g e s t e d  th e  p o s s i b i l i t y  o f  p ro d u c in g  " s y n ­
t h e t i c  v a r i e t i e s "  from  among s h o r t - t i m e  in b r e d  l i n e s  f o r  use i n  
i n s t a n c e s  w here p r o d u c t i o n  o f  h y b r i d  c o rn  was n o t  e c o n o m ic a l ly  f e a s i b l  
T h is  s u g g e s t i o n  was b a s e d  p r i m a r i l y  on  t h e  a c c u m u la t in g  e v id e n c e  t h a t  
i n b r e d  l i n e s  became r e l a t i v e l y  s t a b l e  f o r  y i e l d  p r e p o te n c y  e a r l y  i n  
t h e  i n b r e e d in g  p e r i o d .  J e n k i n s  f e l t  t h a t  t h i s  e a r l y  s t a b i l i t y  and  
p r e p o te n c y  would a l l o w  c o rn  b r e e d e r s  t o  u se  i n b r e d  l i n e s  i n  a  b r e e d in g  
p r o c e d u re  w hich  w ould  be s u p e r i o r  t o  t h e  v a r i o u s  m o d i f i c a t i o n s  o f  
mass s e l e c t i o n  i n  use  a t  t h a t  t im e .
The e s s e n t i a l  s t e p s  o f  t h i s  p r o c e d u re  were o u t l i n e d  a s
f o l l o w s :
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(1 )  I s o l a t e  o n e - g e n e r a t i o n  s e l f e d  l i n e s .
(2 )  T e s t  t h e s e  l i n e s  i n  t o p  c r o s s e s  f o r  y i e l d  an d  o t h e r  
c h a r a c t e r s  t o  d e te rm in e  t h e i r  r e l a t i v e  endowments w i th  r e s p e c t  to  
g e n e s  a f f e c t i n g  t h e s e  c h a r a c t e r s .
(3 )  I n t e r c r o s s  t h e  b e t t e r  endowed s e l f e d  l i n e s  t o  p ro d u ce  
a  " s y n t h e t i c  v a r i e t y " .
(4 )  R ep ea t  t h i s  p r o c e s s  a t  i n t e r v a l s  a f t e r  e a c h  " s y n t h e t i c  
v a r i e t y "  h a s  h a d  a  g e n e r a t i o n  o r  two o f  m ix in g ,  i n c l u d i n g  p o s s i b l y ,  
l i n e s  from  u n r e l a t e d  s o u r c e s .
T h is  p ro c e d u re  was e n v i s i o n e d  by  J e n k i n s  a s  a  more o r  l e s s  
c o n t in u o u s  o n e .  He s t a t e d  f u r t h e r  t h a t ,  " a  s u f f i c i e n t  number o f  l i n e s  
s h o u ld  be i n c l u d e d  i n  e a c h  s y n t h e t i c  s t r a i n  t o  p e r m i t  g ro w e rs  t o  
s e l e c t  s e e d  f ro m  i t  by mass s e l e c t i o n  d u r in g  t h e  i n t e r v a l  o f  3 o r  4 
y e a r s  r e q u i r e d  t o  co m p le te  t h e  n e x t  c y c l e  o f  i s o l a t i n g  l i n e s ,  t e s t i n g  
them  i n  h y b r i d s  a n d  r e c o m b in in g  t h e  s e l e c t e d  l i n e s  i n t o  a  new s y n t h e t i c  
s t r a i n  t o  r e p l a c e  th e  o l d  o n e . "
J e n k i n s  a l s o  c o n c lu d e d  t h a t  th e  chance  o f  o b t a i n i n g  o u t ­
s t a n d i n g  l i n e s  was g r e a t e r  th ro u g h  s e l e c t i o n  from  among l a r g e  num bers 
o f  i n b r e d  l i n e s  r a t h e r  t h a n  from  w i t h i n  l i n e s .
H u l l  (12 )  f i r s t  u se d  th e  te rm  " r e c u r r e n t  s e l e c t i o n "  i n  1945 
in  work r e l a t i n g  t o  t h e  s p e c i f i c  com bin ing  a b i l i t y  o f  c o r n .  He 
d e s c r i b e d  th e  b r e e d i n g  p l a n  a s  c o n s i s t i n g  e s s e n t i a l l y  o f  r e c u r r e n t  
s e l e c t i o n  i n  a  c r o s s b r e d  l o t  o f  c o rn  f o r  co m b in in g  a b i l i t y  w i th  a 
s i n g l e  homozygous l i n e  c a l l e d  a  t e s t e r .
T h i s  p ro c e d u re  was o u t l i n e d  a s  f o l l o w s :
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F i r s t  Y ear -  S e l f  p o l l i n a t e  100 o r  more p l a n t s  i n  th e  
c r o s s b r e d  l o t  and  u se  p o l l e n  o f  ea c h  one s e p a r a t e l y  on s i l k s  o f  th e  
t e s t e r  l i n e .  (The 100 p l a n t s  a r e  s e l e c t e d  a t  random, w i th  r e s p e c t  t o  
i n h e r e n t  v i g o r . )
Second  Y ear -  R e c o rd  y i e l d  p e r fo rm a n c e s  o f  th e  100 t e s t
h y b r i d s .
T h i r d  Y ear -  Grow e a r - r o w s  from  s e l f e d  s e e d  o r  10 o r  more 
o f  t h e  o r i g i n a l  p l a n t s  w hich  h a d  th e  h i g h e r  y i e l d i n g  t e s t  h y b r i d s  
a n d  make numerous c r o s s e s  b e tw e e n ,  b u t  n o t  w i t h i n ,  th e  ro w s .  ( S e l e c t  
p l a n t s  a t  random f o r  i n t e r c r o s s e s . )
One c y c le  i s  c o m p le te d  i n  t h r e e  y e a r s .  The n e x t  c y c l e  b e g in s  
w i th  b u lk e d  i n t e r c r o s s e d  se e d  from  th e  l a s t  o p e r a t i o n  o f  th e  p r e c e e d in g  
c y c l e  a n d  t h e  same t e s t e r  l i n e .  C y c le s  may r e c u r  c o n t i n u o u s l y .
H u l l  n o te d  t h a t  t h e  t e s t e r  l i n e  s h o u ld  be ch o sen  p r i m a r i l y  
f o r  g e n e r a l  com bin ing  a b i l i t y  a n d  t h a t  th e  c r o s s b r e d  l o t  c o u ld  be a  
common v a r i e t y ,  a  c r o s s  o f  v a r i e t i e s ,  o r  a c r o s s  o f  s u p e r i o r  in b r e d  
l i n e s .
Com stock, R o b in so n  a n d  H arvey  (3 )  p ro p o s e d  a m ethod  o f  
b r e e d i n g  w hich  th e y  te rm e d  " r e c u r r e n t  r e c i p r o c a l  s e l e c t i o n "  a n d  w hich  
was d e s ig n e d  t o  make maximum u s e  o f  b o th  g e n e r a l  and s p e c i f i c  com bin ing  
a b i l i t y .  The p ro c e d u re  a s  p ro p o s e d  by t h e  a u t h o r s  was v e ry  s i m i l a r  t o  
t h e  p ro c e d u r e  f o l lo w e d  by  H u l l  (12) w i th  th e  e x c e p t io n  o f  th e  f a c t  t h a t  
" r e c i p r o c a l  r e c u r r e n t  s e l e c t i o n "  in v o l v e d  two t e s t e r  l i n e s  i n s t e a d  o f  
o n e .
I n  t h e  p ro c e d u re  a s  p ro p o s e d  by  t h e  a u t h o r s ,  f o u n d a t i o n  
m a t e r i a l  f ro m  two s o u r c e s  w ould  be  u s e d ,  an d  t h e s e  s o u r c e s  s h o u ld  be 
a s  g e n e t i c a l l y  d i v e r g e n t  a s  p o s s i b l e .
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The b r e e d i n g  p l a n  was o u t l i n e d  a s  f o l l o w s :
Y ear I  -  O u t - c r o s s  e a c h  o f  a b o u t  200 p l a n t s  from
s o u rc e  A w i th  f o u r  o r  f i v e  p l a n t s  ta k e n  a t  
random from  s o u rc e  B, an d  ea c h  o f  a b o u t  200 
p l a n t s  from  s o u rc e  B w i th  f o u r  o r  f i v e  p l a n t s  
from  s o u rc e  A. S e l f  p o l l i n a t e  a l l  p l a n t s  u s e d  
a s  p o l l e n  p a r e n t s  i n  t h e s e  o u t c r o s s e s .
Y ear I I  -  Conduct two f i e l d  t r i a l  co m p a r iso n s  of t h e
p ro g en y  o f  c r o s s e s  made in  f i r s t  y e a r .  The one 
w ould  in v o lv e  p r o g e n ie s  o f  s o u r c e  A p l a n t s  a s  
p o l l e n  p a r e n t ;  t h e  o t h e r ,  p r o g e n ie s  o f  s o u r c e  B 
p l a n t s  a s  p o l l e n  p a r e n t .  A l l  s e e d  from  e a c h  o f  
th e  f o u r  o r  f i v e  c r o s s e s  i n v o l v i n g  a  s i n g l e  p o l l e n  
p a r e n t  w ould  be b u lk e d  t o  p ro d u c e  a  s i n g l e  p rogeny  
f o r  t h a t  p a r e n t .
Year I I I  -  P l a n t  s e e d  p ro d u c e d  by s e l f  f e r t i l i z a t i o n  i n
Y ear I  u s i n g  s e e d  from  o n ly  t h o s e  p l a n t s  i n  each  
o f  th e  s o u rc e  g ro u p s  (A an d  B) whose p r o g e n ie s  
were s u p e r i o r  i n  f i e l d  t r i a l s  o f  Year I I .  W ith in  
ea c h  s o u rc e  g ro u p  make a l l  o r  a  l a r g e  number o f  
t h e  p o s s i b l e  s i n g l e  c r o s s e s  b e tw ee n  p l a n t s  from  
w hich s e e d  was p l a n t e d .
Y ears  IV. V. VI -  R e p e a t  t h e  p r o c e d u r e s  o f  Y ears  I ,  I I ,  and  
I I I ,  u s in g  a s  a  s t a r t i n g  p o i n t  t h e  g ro u p  A a n d  B 
s e e d  p ro d u c e d  in  Y ear I I I .
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From t h e o r e t i c a l  c o m p a r iso n s  th e  a u t h o r s  c o n c lu d e d  t h a t  
im provem ent r a t e s  e x p e c te d  o f  t h i s  m ethod  were s u p e r i o r  t o  s e l e c t i o n  
f o r  g e n e r a l  c o m b in in g  a b i l i t y  an d  th e  m ethod p ro p o s e d  by H u l l .  T hese  
co m p ar iso n s  i n d i c a t e d  t o  them  t h a t  u n d e r  no c i r c u m s ta n c e s  w ould  r e ­
c i p r o c a l  r e c u r r e n t  s e l e c t i o n  be more th a n  s l i g h t l y  i n f e r i o r  t o  t h e  
b e t t e r  o f  t h e  o t h e r  tw o .
H a r la n d  (9 ) ,  f a c e d  w i th  t h e  p ro b lem  o f  r e s t o r i n g  p r o d u c t i v e ­
n e s s  a n d  q u a l i t y  c h a r a c t e r i s t i c s  t o  T a n g u is  c o t t o n  i n  P e ru ,  f o l l o w e d  a 
b r e e d i n g  p r o c e d u r e  w hich r e s e m b le d  r e c u r r e n t  s e l e c t i o n  i n  s e v e r a l  
r e s p e c t s .  T a n g u is  h a d  d e t e r i o r a t e d  a s  a  v a r i e t y  due t o  c o n ta m in a t io n  
a n d  H a r la n d  f e l t  t h a t  t h e  p u re  l i n e  m ethod c o u ld  n o t  a d e q u a te l y  m eet 
t h e  r e q u i r e m e n t s  o f  a  b r e e d i n g  p ro g ram  i n  w hich t im e  was a  c r i t i c a l  
f a c t o r .  He t h e r e f o r e  p ro p o s e d  a  b r e e d i n g  m ethod  w hich  he c a l l e d  "Mass 
P e d ig r e e  S e l e c t i o n . "  The e s s e n t i a l  s t e p s  a s  o u t l i n e d  by  H a r la n d  a r e :
(1 )  To exam ine a l a r g e  number o f  s i n g l e  p l a n t  sam ples  
from  th e  h e te r o g e n e o u s  com m ercia l  c r o p ,  i n  o r d e r  
t o  o b t a i n  q u a n t i t a t i v e  e s t i m a t e s  o f  t h e  main 
c h a r a c t e r s  w hich  a r e  t o  be w orked  on, a n d  t o  
e s t a b l i s h  s p e c i f i c a t i o n s  o r  norms o f  t h e  c h a r a c t e r s  
r e q u i r e d .
(2 )  To grow  i n  p ro g en y  row s a  l a r g e  number o f  s i n g l e  
p l a n t  sam p les  w hich have  p a s s e d  p r e l i m i n a r y  t e s t s .
(3 )  To exam ine b u lk  sa m p le s  from  t h e s e  p ro g en y  rows a n d  
t o  e l i m i n a t e  l i n e s  w h ich  f a i l  £o co n fo rm  to  t h e  norms 
s e t  u p .  T h i s  may be  c a l l e d  t h e  b u lk e d  norm t e s t .
(4 )  To exam ine a l l  t h e  s i n g l e  p l a n t s  o f  t h e  l i n e s  
p a s s i n g  t h i s  t e s t  and  t o  e l i m i n a t e  p l a n t s  w hich 
th e m s e lv e s  f a i l  t o  confo rm  t o  t h e  norm s. T h is  
may be c a l l e d  t h e  s i n g l e  p l a n t  norm t e s t .
(5 )  From t h i s  m a t e r i a l  t o  s e l e c t ,  s a y ,  200 p l a n t s .  To 
grow  t h e s e  i n  p ro g en y  row s w i th  an  a d e q u a te  number 
o f  r e p l i c a t i o n s .
(6 )  To a p p l y  th e  b u lk  norm t e s t  t o  e l i m i n a t e  u n d e s i r a b l e  
l i n e s  a n d  a l s o  t o  e l i m i n a t e  l i n e s  w hich  i n  y i e l d  o f  
s e e d  c o t t o n  p e r  p l a n t  a r e  b e lo w  th e  mean o f  th e  
whole p o p u l a t i o n  o f  l i n e s .
(7 )  To m ix t h e  s e e d  o f  l i n e s  w hich  p a s s  th e  norm t e s t  
a n d  t o  i n s t i t u t e  a  m u l t i p l i c a t i o n  p l o t .
(8 )  To p l a n t  t h e  w hole p r o d u c t i o n  o f  No. 7 i n  an  
i s o l a t e d  f i e l d .
(9 )  To p l a n t  t h e  w hole p r o d u c t i o n  o f  No. 8 on a  l a r g e  
a r e a  o f  t h e  same fa rm .
(10)  To d i s t r i b u t e  th e  p r o d u c t i o n  o f  No. 9 a s  t h e  f i r s t  
com m ercia l wave o f  s e e d  -  a p p r o x im a te ly  1 ,0 0 0 ,0 0 0  l b s .
(11 ) To c o n t in u e  s t e p s  2-10 w i th  su ch  m o d i f i c a t i o n s  a s  a r e  
n e c e s s a r y  so t h a t  eac h  y e a r  a  new wave o f  s e e d  o f  
a p p r o x im a te ly  1 ,0 0 0 ,0 0 0  pounds can  be d i s t r i b u t e d .
Through a p p l i c a t i o n  o f  t h i s  p ro c e d u re  i n  a  b r e e d in g  p rogram  
w i t h  T a n g u is  c o t t o n  i n  P e ru ,  H a r la n d  r e p o r t e d  th e  f o l lo w in g  g a i n s :
C h a r a c t e r Old Mean New Mean
L i n t  l e n g t h  19 u n i t s  22+ u n i t s
B o l l  w e ig h t  4 .4  4 .7
G in n in g  % 37 .1  4 0 .5
C o lo r  —  I n f e r i o r  s t r a i n s  e l i m i n a t e d .
F in e n e s s  —  I n f e r i o r  s t r a i n s  e l i m i n a t e d .
Y ie l d  — S t r a i n s  b e lo w  g e n e r a l  a r i t h m e t i c  a v e ra g e  e l i m i n a t e d .
S p rag u e  an d  B r im h a l l  (3 3 )  c o n t r a s t e d  th e  r e l a t i v e  
e f f e c t i v e n e s s  o f  i n b r e e d in g  an d  r e c u r r e n t  s e l e c t i o n  i n  i n c r e a s i n g  
o i l  p e r c e n ta g e  i n  c o r n .
The a u t h o r s  t h e o r i z e d  t h a t  u n d e r  a  sy s te m  o f  i n b r e e d in g  
a n d  s e l e c t i o n  w i t h i n  i n b r e d  . l i n e s ,  a  p o t e n t i a l  c e i l i n g  i s  e s t a b l i s h e d  
a t  t h e  t im e  o f  t h e  f i r s t  s e l f i n g  d e t e r m in e d  by th e  g e n o ty p e  o f  th e  
p l a n t s  s e l e c t e d .  I n  a d d i t i o n  th e y  f e l t  t h a t  a  much h i g h e r  p o t e n t i a l  
c e i l i n g  m igh t be e s t a b l i s h e d  by a  p r o c e s s  o f  e v a l u a t i n g  a s e r i e s  o f  
i n d i v i d u a l  p l a n t s  f o r  a  g i v e n  c h a r a c t e r ,  t r u n c a t i n g  th e  f r e q u e n c y  
d i s t r i b u t i o n  a t  some d e s i r e d  l e v e l ,  and  i n t e r c r o s s i n g  th e  i n d i v i d u a l s  
c o m p r i s in g  th e  t r u n c a t e d  t a i l .  T h is  r e c o m b in a t io n  w ould  th e n  s e r v e  
a s  s o u rc e  m a t e r i a l  f o r  a  new c y c l e  o f  s e l e c t i o n .
The o r i g i n a l  m a t e r i a l  i n  a  s tu d y  by th e  a u t h o r s  c o n s i s t e d  
o f  r e c i p r o c a l  b a c k c r o s s e s  o f  th e  s i n g l e  c r o s s  I l l i n o i s  H igh O i l  x  wxOs 
4 20 .  I n d i v i d u a l  p l a n t s  w ere  s e l f e d  i n  e a c h  b a c k c r o s s  p o p u l a t i o n  and  
a f t e r  h a r v e s t  w ere a n a l y z e d  i n d i v i d u a l l y  f o r  o i l  p e r c e n t a g e  o f  g r a i n .  
F iv e  e a r s  sav ed  from  e a c h  o f  t h e  two p o p u l a t i o n s  were p l a n t e d  e a r - t o -  • 
row  th e  f o l l o w i n g  s e a s o n  a n d  a l l  p o s s i b l e  i n t e r c r o s s e s  among th e  10
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p r o g e n ie s  were made by h a n d .  E qua l q u a n t i t i e s  o f  s e e d  from  eac h  
c r o s s  were b u lk e d  and  u s e d  a s  a  s o u rc e  f o r  a  new c y c l e  o f  s e l f i n g ,  
a n a l y z i n g  and  i n t e r c r o s s i n g .
S ta n d a rd  p r o c e d u r e s  o f  s e l f i n g  and  s e l e c t i o n  w i t h i n  and  
among in b r e d  l i n e s  were c o n t in u e d  th ro u g h  f i v e  g e n e r a t i o n s  i n  e a c h  
f a m i ly  a s  a  c o n t r o l .
The mean o i l  c o n t e n t  o f  t h e  o r i g i n a l  p o p u l a t i o n  was 7.2% 
and  th e  mean o i l  c o n t e n t  o f  th e  p a r e n t s  s e l e c t e d  from  t h i s  p o p u l a t i o n  
was a p p r o x im a te ly  8.5%.
The a u t h o r s  r e p o r t e d  t h a t  th e  mean o f  th e  f i r s t  c y c l e  o f  
r e c u r r e n t  s e l e c t i o n  o n ly  s l i g h t l y  e x ce ed ed  th e  means o f  th e  s e l e c t e d  
p a r e n t s .  V a g a r ie s  o f  s a m p l in g  was o f f e r e d  a s  an  e x p l a n a t i o n  f o r  t h i s .
The mean o i l  c o n t e n t  o f  th e  s e c o n d  c y c le  p o p u l a t i o n  how ever 
was 10.5% w i th  an  ex tre m e  a t  13.5%.
A verage o i l  p e r c e n ta g e  o f  t h e  i n b r e d  l i n e s  a s  a  g ro u p
i n c r e a s e d  o n ly  from  7.0% i n  3. to  7.5% i n  3 .
J- o
The a u t h o r s  s t a t e d  t h a t  i t  was d o u b t f u l  t h a t  f u r t h e r  
s e l e c t i o n  and  s e l f i n g  i n  t h e  i n b r e d  l i n e s  would  i n c r e a s e  o i l  p e r ­
c e n ta g e  a p p r e c i a b l y ,  w h e re a s ,  f u r t h e r  s e l e c t i o n  i n  t h e  r e c u r r e n t  
s e r i e s  w ould  be e x p e c te d  t o  be e f f e c t i v e .
They c o n c lu d e d  t h a t  th e  r e c u r r e n t  s e l e c t i o n  p r o c e d u r e  a t
th e  en d  o f  a  f i v e  y e a r  p e r i o d  had  b e e n  2 .6  t im e s  more e f f i c i e n t  th a n
s e l e c t i o n  d u r in g  i n b r e e d i n g  under c o n d i t i o n s  o f  t h e  e x p e r im e n t .
H a r la n  (8 )  em ployed th e  b a s i c  c o n c e p t  o f  r e c u r r e n t  s e l e c t i o n
i n  a s tu d y  o f  f i x a t i o n  o f  ty p e s  i n  a  h i g h l y  v a r i a b l e  p o p u l a t i o n  o f
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S id e  O a ts  Gramma. A lthough  he d i d  n o t  r e f e r  t o  t h e  t e c h n iq u e  a s  
r e c u r r e n t  s e l e c t i o n ,  i t  d i d  i n v o lv e  s u c c e s s i v e  c y c l e s  o f  s e l e c t i o n ,  
n a t u r a l  i n t e r c r o s s i n g  and r e s e l e c t i o n .
He r e p o r t e d  c o n s i d e r a b l e  p r o g r e s s  to w a rd  f i x a t i o n  o f  
some o f  t h e  ag ro n o m ic  ty p e s  i n  a  s i n g l e  g e n e r a t i o n .  Soma ty p e s  b r e d  
r e a s o n a b l y  t r u e  a f t e r  two g e n e r a t i o n s ;  o t h e r  t y p e s  were l e s s  r e a d i l y  
f i x e d .
L o n n q u is t  (22) i n v e s t i g a t e d  th e  r e c u r r e n t  s e l e c t i o n  m ethod
o f  b r e e d i n g  a s  a means of i n c r e a s i n g  t h e  f r e q u e n c y  o f  f a v o r a b l e  g ro w th
f a c t o r s  i n  a h e te ro z y g o u s  p o p u l a t i o n  p r i o r  t o  t h e  e x t r a c t i o n  o f  i n b r e d
l i n e s ,  t h u s  i n c r e a s i n g  th e  ch an c es  o f  i s o l a t i n g  g e n o ty p e s  o f  s u p e r i o r
com bin ing  v a l u e .
The p ro c e d u re  em ployed by L o n n q u is t  c o n s i s t e d  o f  r e c u r r i n g
c y c l e s  o f  s e l f i n g  a n d  t e s t c r o s s i n g  3 p l a n t s  i n  a  h e te r o z y g o u so
p o p u l a t i o n .  A co m p o s i te  o f  s e l f e d  s e e d  o f  t h e  h i g h e s t  y i e l d i n g  So
p l a n t s  a s  d e t e r m in e d  by t h e i r  t e s t c r o s s  p e r fo rm a n c e  was a l lo w e d  t o  
i n t e r c r o s s  a t  random  f o r  s e v e r a l  g e n e r a t i o n s  b e f o r e  i n i t i a t i n g  th e  
n e x t  c y c l e .
He c o n c lu d e d  t h a t  th e  method a p p e a re d  t o  p r o v id e  g r e a t e r  
e f f i c i e n c y  i n  th e  s e l e c t i o n  o f  s u p e r i o r  g e n o ty p e s  a s  w e l l  a s  a 
h i g h e r  l e v e l  o f  com bin ing  a b i l i t y  i n  th e  l i n e s  o b t a i n e d .
S p ra g u e ,  H i l l e r  and  Brinitial 1 (34) s t u d i e d  f u r t h e r  th e  
r e l a t i v e  e f f e c t i v e n e s s  o f  r e c u r r e n t  s e l e c t i o n  and  in b r e e d in g  i n  
i n c r e a s i n g  t h e  o i l  c o n te n t  o f  c o r n .
I n  t h i s  s tu d y  app rox im ate ly"  100 p l a n t s  o f  a s y n t h e t i c  
v a r i e t y  w ere s e l f  p o l l i n a t e d  and  th e  r e s u l t i n g  e a r s  a n a l y z e d  f o r  o i l
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p e r c e n ta g e  o f  t h e  g r a i n .  The t e n  e a r s  h a v in g  t h e  h i g h e s t  o i l  
p e r c e n t a g e  w ere  u s e d  f o r  b o th  s e l f i n g  a n d  r e c u r r e n t  s e l e c t i o n  s t u d i e s .
In  t h e  r e c u r r e n t  s e l e c t i o n  s e r i e s  th e  t e n  e a r s  h a v in g  th e  
h i g h e s t  o i l  p e r c e n t a g e  were grown i n  e a r - r o w  p r o g e n i e s  a n d  c r o s s e s  
made by  h an d  i n  a l l  p o s s i b l e  c o m b in a t io n s .  E qual q u a n t i t i e s  o f  s e e d  
f ro m  each  c o m b in a t io n  w ere b u lk e d .  T h is  was fo l lo w e d  by s e l f i n g  i n  
t h e  b u lk e d  i n c r e a s e  p o p u l a t i o n .  A p p ro x im a te ly  100 s e l f e d  e a r s  were 
a n a l y z e d  i n d i v i d u a l l y  f o r  o i l  p e r c e n ta g e  a n d  th e  t e n  e a r s  w i th  th e  
h i g h e s t  p e r c e n ta g e  w ere grown i n  p ro g en y  rows a n d  i n t e r c r o s s e d  a s  
b e f o r e .  Each o f  t h e s e  i n t e r c r o s s e s  was grown a s  a  s e p e r a t e  e n t r y  
i n  t h e  b r e e d i n g  n u r s e r y .  Two co m p le te  c y c l e s  w ere c o m p le te d .
In  t h e  s e l f i n g  s e r i e s  t h e  t e n  f o u n d a t i o n  e a r s  were grown 
i n  p ro g en y  row s a n d  a p p r o x im a te ly  h a l f  o f  t h e  r e s u l t i n g  p l a n t s  were 
s e l f e d .  At h a r v e s t  f i v e  o f  t h e s e  e a r s  w ere  sa v e d  f o r  a n a l y s i s .  The 
two e a r s  from  ea c h  f a m i ly  h a v in g  th e  h i g h e s t  o i l  p e r c e n t a g e  were 
a g a i n  p l a n t e d  i n  p ro g en y  rows f o r  f u r t h e r  i n b r e e d in g  a n d  s e l e c t i o n .
T h i s  p r o c e d u re  was c o n t in u e d  f o r  f i v e  g e n e r a t i o n s  o f  s e l f i n g .
An e f f o r t  was made t o  k eep  t h e  i n t e n s i t y  o f  s e l e c t i o n  f o r  
p h e n o ty p ic  c h a r a c t e r s  a s  s i m i l a r  a s  p o s s i b l e  f o r  t h e  two s e r i e s .
The a u t h o r s  r e p o r t e d  t h e  f o l l o w i n g  r e s u l t s  f o r  o i l  p e r c e n t a g e :
Mean o i l  p e r c e n ta g e  -  o r i g i n a l  p o p u l a t i o n  = 4 . 2
Mean o i l  p e r c e n ta g e  -  1 s t  C ycle  R ec . S e l .  = 5 . 2
Mean o i l  p e r c e n ta g e  -  2nd C y c le  R ec . S e l .  = 7 . 0
Mean o i l  p e r c e n ta g e  -  5 g e n e r a t i o n s  s e l f i n g  = 5 .6
Range -  o i l  p e r c e n ta g e  -  O r i g i n a l  P o p u la t io n  2 . 5 - 5 . 5
Range -  o i l  p e r c e n ta g e  -  1 s t  C y c le  R ec . S e l .  4 . 0 - 8 . 0
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Range -  o i l  p e r c e n ta g e  -  2nd C y c le  R ec .  S e l .  5 , 5 - 9 . 5
The a u t h o r s  a l s o  c o n lu d e d  t h a t  i n  te rm s  of- r e s i d u a l  g e n e t i c  
v a r i a b i l i t y ,  r e c u r r e n t  s e l e c t i o n  was m ost v a l u a b l e .
Jo h n so n  (1 6 )  s t u d i e d  t h e  e f f e c t i v e n e s s  o f  r e c u r r e n t  s e l e c t i o n  
f o r  g e n e r a l  co m b in in g  a b i l i t y  i n  s w e e t c l o v e r ,  M e l i l o t u s  o f f i c i n a l i s .
P a r e n t a l  m a t e r i a l  was s e l e c t e d  from  among 1500 sp a c e d  p l a n t s  
o f  t h e  v a r i e t y  M ad r id .
The a u t h o r  r e p o r t e d  t h a t  th e  mean p e r fo rm a n c e  ( v ig o r )  o f  t h e  
o r i g i n a l  p o p u l a t i o n  was 91.9% o f  M adrid  a n d  t h e  mean p e r fo rm a n c e  o f  
th e  f i r s t  c y c l e  was 121.17° o f  M a d r id .  He c o n c lu d e d  t h a t  t h e  l a r g e  
p o s i t i v e  g a i n s  f ro m  a s i n g l e  c y c l e  o f  r e c u r r e n t  s e l e c t i o n  i n d i c a t e d  
t h a t  t h i s  b r e e d i n g  p ro c e d u re  m ig h t  be a n  e f f e c t i v e  m ethod o f  b r e e d in g  
f o r a g e  p l a n t s .
I n  r e p o r t i n g  r e s u l t s  f ro m  th e  s e c o n d  c y c l e  o f  r e c u r r e n t  
s e l e c t i o n  i n  t h i s  s tu d y ,  Jo h n so n  (16) s t a t e d  t h a t  i n  b o th  c y c l e s  t h e  
p o p u l a t i o n  means s l i g h t l y  e x c e e d e d  th e  means o f  t h e  10 p l a n t s  whose 
p r o g e n ie s  were u s e d  t o  p ro d u ce  th e  n e x t  c y c l e .  He r e p o r t e d  t h a t  
th e  open p o l l i n a t e d  p ro g en y  t e s t  mean o f  th e  10 s e l e c t e d  M ad rid  p l a n t s  
was 116%, a n d  t h e  mean o f  th e  f i r s t  c y c le  p o p u l a t i o n ,  121% o f  M adrid .  
A lso  th e  mean o f  th e  10 p l a n t s  ch o se n  from  th e  f i r s t  c y c l e  a s  p a r e n t a l  
l i n e s  f o r  t h e  s e c o n d  c y c l e  was 146%, an d  t h e  mean o f  th e  se c o n d  c y c l e  
p o p u l a t i o n  was 152% o f  I f e d r id .
Jo h n so n  an d  G o fo r th  (1 8 )  c o n t r a s t e d  th e  e f f e c t i v e n e s s  o f  
c o n t r o l l e d  mass s e l e c t i o n  a n d  r e c u r r e n t  s e l e c t i o n  i n  a s tu d y  o f  g e n e r a l  
com bin ing  a b i l i t y  i n  s w e e tc l o v e r .
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The mean y i e l d  o f  th e  o r i g i n a l  p o p u la t i o n  i n  t h i s  s tu d y  
•was 91.9% o f  F& drid  a n d  th e  mean y i e l d  o f  t h e  f o u r t h  g e n e r a t i o n  mass 
s e l e c t i o n  was 111.2% o f  M adrid .  I t  was p r e v i o u s l y  shown by Johnson  
(16) t h a t  t h e  mean o f  th e  f i r s t  c y c le  r e c u r r e n t  s e l e c t i o n ,  b a s e d  on a  
p rogeny  t e s t  f o r  g e n e r a l  com bin ing  a b i l i t y ,  was 121.1% o f  M adrid .
From t h e s e  r e s u l t s  t h e  a u t h o r s  co n c lu d e d  t h a t  f o u r  g e n e r a ­
t i o n s  o f  v i s u a l  s e l e c t i o n  f o r  d e s i r a b l e  p l a n t s  by  th e  p r o c e s s  o f  
c o n t r o l l e d  mass s e l e c t i o n  was n o t  a s  e f f e c t i v e  a s  a s i n g l e  c y c le  o f  r e ­
c u r r e n t  s e l e c t i o n  f o r  com bining  a b i l i t y ,  b a s e d  on p rogeny  p e r fo rm a n c e .
J e n k in s ,  S o b e r t  and  F in d le y  (15 )  s t u d i e d  th e  e f f e c t i v e n e s s  
o f  th e  r e c u r r e n t  s e l e c t i o n  p ro c e d u re  f o r  c o n c e n t r a t i n g  g e n e s  f o r  
r e s i s t a n c e  t o  H e lm in th o sp o r iu m  tu r c ic u m  l e a f b l i g h t  i n  c o r n .  Nine 
g ro u p s  o f  p r o g e n ie s  were in c lu d e d  in  the  s tu d y .  Each g ro u p  c o n s i s t e d  
o f  a  r e s i s t a n t  in b r e d  l i n e ,  a  s u s c e p t i b l e  Corn B e l t  i n b r e d  l i n e ,  th e  
c r o s s  be tw een  them , th e  b a c k c ro s s  t o  th e  Corn B e l t  i n b r e d  l i n e  ( o r  F 0 
g e n e r a t i o n  o f  th e  c r o s s ) ,  and  t h r e e  s u c c e s s iv e  g e n e r a t i o n s  o f  th e  
r e c u r r e n t  s e l e c t i o n  f o r  l e a f b l i g h t  r e s i s t a n c e .
The a u t h o r s  r e p o r t e d  t h a t  i n  24 o f  th e  27 c o m p ar iso n s  o f  
th e  e f f e c t i v e n e s s  o f  t h e  s e l e c t i o n  p r o c e d u r e ,  t h e r e  were p o s i t i v e  
d i f f e r e n c e s  i n d i c a t i n g  i n c r e a s e s  i n  r e s i s t a n c e  a s s o c i a t e d  w i th  
s e l e c t i o n .  Three c o m p ar iso n s  i n d i c a t e d  r e d u c t i o n s  i n  r e s i s t a n c e .
They t h e r e f o r e  r e g a r d e d  th e  s e l e c t i o n  p ro c e d u re  a s  h ig h l y  
e f f e c t i v e  and  s t a t e d  t h a t  two c y c l e s  o f  r e c u r r e n t  s e l e c t i o n  were 
s u f f i c i e n t l y  e f f e c t i v e  i n  t h i s  s tu d y  t o  w a r r a n t  i t s  u se  in  most o f  th e  
g ro u p s  c o n s id e r e d .  They s t a t e d  f u r t h e r  t h a t  th e  n e c e s s i t y  f o r  a t h i r d  
c y c l e  o f  s e l e c t i o n  would depend  upon th e  d e g re e  o f  improvement 
a c c o m p lish e d  i n  t h e  f i r s t  two.
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Newman (28) c o n d u c te d  a  s tu d y  t o  d e te rm in e  th e  e f f e c t s  
o f  th e  f i r s t  c y c l e  o f  r e c u r r e n t  s e l e c t i o n  on gene f r e q u e n c y  f o r  l i n t  
s t r e n g t h  and  l i n t  p e r c e n ta g e  in  an  i n t r a - h i r s u t u m  c r o s s .  M a t e r i a l  
i n  t h i s  s tu d y  in c l u d e d  t h e  p a r e n t s  (DPL 14-312  x  AHA 6 - 1 - 4 ) ,  t h e  F-̂  
a n d  F g e n e r a t i o n s  o f  t h i s  c r o s s ,  a n d  th e  f i r s t  c y c l e  r e c u r r e n t  
p o p u l a t i o n .
The p a r e n t s  u s e d  i n  t h i s  s tu d y  h a d  been  s e l f e d  s e v e r a l  
g e n e r a t i o n s  a n d  d i f f e r e d  w id e ly  w i th  r e s p e c t  t o  b o th  l i n t  p e r c e n t a g e  
an d  f i b e r  s t r e n g t h .  DPL 14-312  h a d  a  l i n t  p e r c e n t a g e  o f  3 9 .1  and  
a  f i b e r  s t r e n g t h  ( P r e s s l e y  in d e x )  o f  8 .0 .  AHA 6 - 1 - 4  h a d  a  l i n t  
p e r c e n ta g e  o f  3 5 .0  and  a  f i b e r  s t r e n g t h  o f  1 0 .0  ( P r e s s l e y  i n d e x ) .  
P a r e n t a l  mean f o r  l i n t  p e r c e n ta g e  was 37 .1  a n d  f o r  f i b e r  s t r e n g t h ,
9 .0  ( P r e s s l e y  i n d e x ) .
The F g e n e r a t i o n  in  t h i s  s tu d y  c o n s i s t e d  o f  1250 p l a n t s .
E ig h t  o f  th e  h i g h e s t  Fg p l a n t s  w i th  r e s p e c t  t o  b o th  l i n t  p e r c e n ta g e  
an d  f i b e r  s t r e n g t h  were s e l e c t e d  f o r  th e  r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n .
Twenty se v e n  o f  a  p o s s i b l e  tw e n t y - e i g h t  i n t e r c r o s s  p o p u l a t i o n s  
were exam ined  f o r  f i b e r  s t r e n g t h  a n d  l i n t  p e r c e n ta g e  and  co m p a r iso n s  
o f  th e  r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n  were made w i th  155 random ly  
s e l e c t e d  p l a n t s  o f  t h e  o r i g i n a l  Fg p o p u l a t i o n .  The f r e q u e n c y  o f  
p l a n t s  above t h e  means o f  t h e  p a r e n t s  was u s e d  a s  a  b a s i s  f o r  co m p ar iso n  
o f  th e  two p o p u l a t i o n s .
The. a u t h o r  r e p o r t e d  t h a t  i n  th e  F 2  p o p u l a t i o n ,  27 p l a n t s  
o u t  o f  155, o r  o n ly  17%, w ere above  th e  means o f  t h e  p a r e n t s  i n  r e s p e c t  
t o  b o th  c h a r a c t e r s .  I n  t h e  r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n ,  424 p l a n t s  
o u t  o f  1223, o r  35%, were above  t h e  means o f  th e  p a r e n t s  w i th  r e s p e c t  
t o  t h e s e  c h a r a c t e r s .
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The f re q u e n c y  o f  o c c u r re n c e  o f  p l a n t s  above p a r e n t a l  means 
i n  r e s p e c t  t o  l i n t  p e r c e n ta g e  o n ly  -was r e p o r t e d  a s  33% f o r  t h e  F 2  
p o p u l a t i o n  and  88% f o r  t h e  r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n .  The f r e ­
q uency  o f  o c c u r r e n c e  o f  p l a n t s  above p a r e n t a l  means i n  r e s p e c t  t o  
f i b e r  s t r e n g t h ,  on th e  o t h e r  hand, was r e p o r t e d  as  61% f o r  t h e  F^ 
p o p u l a t i o n  and 39% f o r  t h e  r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n .
The p o s s i b i l i t i e s  o f  a r a t h e r  s t r o n g  p a r t i a l  dom inance f o r  
h i g h  s t r e n g t h  i n  F 9, e n v i ro n m e n ta l  e f f e c t s ,  and  th e  r e l a t i v e l y  poor
t i
p e rfo rm a n ce  o f  5 o f  th e  8 F l i n e s  f o r  s t r e n g t h  were o f f e r e d  as
O
p o s s i b l e  e x p l a n a t i o n s  f o r  t h e  lo w er  p e r c e n t a g e  o f  h ig h  s t r e n g t h  p l a n t  
i n  t h e  r e c u r r e n t  s e l e c t i o n  p o p u la t io n .
From t h i s  s tu d y  t h e  a u th o r  c o n c lu d e d  t h a t  s e l e c t i o n  f o r  
b o th  h ig h  l i n t  p e rc e n ta g e  and  f i b e r  s t r e n g t h  among o u t s t a n d i n g  p l a n t s  
i n  th e  r e c u r r e n t  s e l e c t i o n  would be  more e f f e c t i v e  t h a n  s e l e c t i o n  
among p l a n t s  i n  th e  F^ p o p u l a t i o n .
M cGill and L o n n q u is t  (25) com pared t h r e e  seco n d  c y c le  sy n ­
t h e t i c  v a r i e t i e s  o f  c o rn ,  d e v e lo p e d  b y  th e  r e c u r r e n t  s e l e c t i o n  m ethod, 
w i th  t h e  open p o l l i n a t e d  v a r i e t y  from  which th e y  were d e r i v e d ,  a s  
s o u r c e s  o f  new l i n e s .
I n  t h i s  s tu d y  a  g roup  o f  advanced  g e n e r a t i o n  in b r e d  l i n e s  
d e v e lo p e d  u n d e r  a  sy s tem  o f  c o n t in u o u s  s e l f i n g  i n  w hich s e l e c t i o n  a t  
e a c h  g e n e r a t i o n  was b a s e d  on t e s t  c r o s s  p e r fo rm a n c e ,  w ere  com pared 
w i th  l i n e s  from  th e  s e c o n d  c y c le  s y n t h e t i c s .
The a u th o r s  r e p o r t e d  t h a t  s h i f t s  i n  means o b t a i n e d  by 
r e c u r r e n t  s e l e c t i o n  were e s s e n t i a l l y  eq u a l  t o  th o s e  o b t a i n e d  u n d e r  a
sy s te m  o f  c o n t in u o u s  s e l f i n g  vihere s e l e c t i o n  from 5, t o  3 was b a s e dx o
on t e s t c r o s s  p e r fo rm a n c e .
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I t  -was c o n c lu d e d  t h a t  t h e  r e c u r r e n t  s e l e c t i o n  p r o c e d u r e  
was e q u a l l y  a s  e f f e c t i v e  a s  s e l e c t i o n  w i t h i n  l i n e s  a s  a  means o f  
i n c r e a s i n g  t h e  f r e q u e n c y  o f  f a v o r a b l e  g e n e s  and  i t  -was p e r h a p s  
s u p e r i o r  s i n c e  i t  i n v o l v e d  a  l e s s  i n t e n s i v e  t e s t i n g  p r o c e d u r e ,
J o h n s o n  and  h i  Banna (1 7 )  r e p o r t e d  t h a t  p r o g r e s s  made by  
p h e n o t y p ic  r e c u r r e n t  s e l e c t i o n  f o r  p l a n t  v i g o r  an d  h a fc i t  o f  g ro w th  
i n  an  open  p o l l i n a t e d  v a r i e t y  o f  s w e e t c l o v e r  s u g g e s te d  t h e  v a l u e  o f  
th e  p r o c e d u r e  a s  a  r a p i d  and  e f f i c i e n t  m ethod  f o r  im p ro v in g  c r o s s ­
p o l l i n a t e d  f o r a g e  p l a n t s .
S p ra g u e ,  R u s s e l l  and  Penny (35) r e p o r t e d  y i e l d  i n c r e a s e s  
o f  6 ,5  b u s h e l s  and  2 0 .0  b u s h e l s  f o l l o w i n g  two c y c l e s  o f  r e c u r r e n t  
s e l e c t i o n  i n  two v a r i e t i e s  o f  c o r n .
C h r i s t i e  a n d  K a l to n  (2 )  e v a l u a t e d  r e c u r r e n t  s e l e c t i o n  a s  
a  means o f  i n c r e a s i n g  t h e  ra n g e  o f  g e n e t i c  v a r i a b i l i t y  i n  an  a v a i l a b l e  
p o p u l a t i o n  o f  B ro m e g ra ss ,  Bromus i n e r m i s ,  L e y s s . ,  f rom  w hich  more 
e f f e c t i v e  s e l e c t i o n  f o r  s e e d  w e ig h t  c o u ld  be made.
On t h e  b a s i s  o f  t e s t  c r o s s e s  f o r  s e e d  w e ig h t ,  t h e  t e n  
h i g h e s t  and  t h e  t e n  lo w e s t  c l o n e s  w ere  s e l e c t e d  and  re c o m b in e d  i n
s e p a r a t e  p o l y c r o s s  b l o c k s . ____
P o ly c r o s s  p r o g e n ie s  p l u s  p r o p a g u le s  o f  p a r e n t a l  c l o n e s  and  
two c h e c k  c l o n e s  w ere  e v a l u a t e d  f o r  s e e d  w e ig h t  t h e  f o l l o w i n g  y e a r .
The a u t h o r s  r e p o r t e d  t h a t  mean s e e d  w e ig h t s  f o r  p ro g en y  p l a n t s  
r a n g e d  from  0 .4 4  t o  1 .6 2  g r a n s  p e r  33 s e e d s ,  reco m b in e d  " h ig h  w e ig h t "  
c l o n e s  r a n g e d  from  0 .6 9  t o  1 .6 2  gram s p e r  300 s e e d s ,  a n d  reco m b in e d  
" lo w  w e ig h t "  c l o n e s  r a n g e d  from  0 .4 4  t o  1 .2 9  gram s p e r  300 s e e d s .
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The a u t h o r s  s t a t e d  t h a t  on t h e  b a s i s  o f  e s t i m a t e d  p e r c e n t a g e s  
o f  g e n o t y p ic  v a r i a n c e ,  i t  was co n c lu d e d  t h a t  f u r t h e r  p r o g r e s s  by 
r e c u r r e n t  s e l e c t i o n  w ould  be f e a s i b l e .
M assey (24 )  s t u d i e d  t h e  e f f e c t  o f  one c y c l e  o f  r e c u r r e n t  
s e l e c t i o n  on f i b e r  s t r e n g t h  i n  a n  i n t e r s p e c i f i c  h y b r i d  i n v o l v i n g  
Sea I s l a n d  (G. b a r b a d e n s e ) a n d  D e l t a p in e  15 (G. h i r s u t u m ) .
M a t e r i a l s  i n c l u d e d  in  t h i s  s tu d y  w ere  s t r a i n s  o f  t h e  p a r e n t a l  
v a r i e t i e s  in v o l v e d  i n  t h e  o r i g i n a l  c r o s s ,  tw e n ty  i n t e r c r o s s  p o p u l a t i o n s  
o f  t h e  f i r s t  c y c l e  o f  r e c u r r e n t  s e l e c t i o n ,  a n d  F^ p r o g e n ie s  o f  t h e  
8 Fg l i n e s  w hich  h ad  been  s e l e c t e d  a s  i n t e r c r o s s  p a r e n t s .  The 8 F^ 
l i n e s  u s e d  a s  p a r e n t s  o f  t h e  i n t e r c r o s s  p o p u l a t i o n  h a d  been  s e l e c t e d  
on t h e  b a s i s  o f  f i b e r  s t r e n g t h ,  l i n t  p e r c e n t a g e ,  e a r l i n e s s  an d  b o l l  
s i z e .
M assey fo u n d  t h a t  f i b e r  s t r e n g t h  c l a s s i f i c a t i o n  was c o n s i s t e n t
f o r  5 o f  th e  8 F .  l i n e s  b a s e d  on a  co m p ar iso n  o f  t h e  F ,  l i n e s  a n d  t h e i r  
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F a p r o g e n i e s .  He s t a t e d  t h a t  s t r e n g t h  c l a s s i f i c a t i o n  a g r e e d  " i n  a  
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g e n e r a l  way" f o r  t h e  o t h e r  t h r e e  l i n e s .
Wide d i f f e r e n c e s  w ere r e p o r t e d  among t h e  8 Fg l i n e s  i n  
t h e i r  p e r fo rm a n c e  a s  p a r e n t s  i n  i n t e r c r o s s e s .  Some l i n e s  p ro d u c e d  i n ­
f e r i o r  p r o g e n i e s ,  some p ro d u c e d  i n t e r m e d i a t e  p r o g e n i e s ,  a n d  o t h e r s  
p ro d u c e d  h ig h  s t r e n g t h  p r o g e n i e s ,  i n  g e n e r a l ,  i n  i n t e r c r o s s e s .
The a u t h o r  r e p o r t e d  t h e  o c c u r r e n c e  o f  s e v e r a l  p l a n t s  i n  
i n t e r c r o s s  p r o g e n ie s  w hich  were a b n o rm a l ly  h ig h  i n  f i b e r  s t r e n g t h .  The 
e x p l a n a t i o n  f o r  th e  o c c u r r e n c e  o f  t h e s e  p l a n t s  was u n c e r t a i n .
M assey s t a t e d  t h a t  t h e r e  was a  m arked  te n d e n c y  f o r  a l l  
p a r e n t  c o m b in a t io n s  t o  p ro d u ce  a  h ig h  f r e q u e n c y  o f  i n t e r c r o s s  p r o g e n ie s
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w ith  h i g h  mean s t r e n g t h .  F i f t y - f o u r  p e r c e n t  o f  th e  i n t e r c r o s s  
p r o g e n ie s  t e s t e d  f o r  h i g h e r  s t r e n g t h  i n  t h i s  s tu d y  seemed t o  have  
p o t e n t i a l  v a lu e  f o r  o b t a i n i n g  l i n e s  w i th  t h e  h ig h  f i b e r  s t r e n g t h  o f  
S ea  I s l a n d  th r o u g h  s e l e c t i o n .  He t h e r e f o r e  c o n c lu d e d  t h a t  s e l e c t i o n  
i n  th e  f i r s t  c y c l e  o f  r e c u r r e n t  s e l e c t i o n  was w orth-while an d  enough 
g e n e t i c  v a r i a t i o n  was p r e s e n t  t o  m ate f u r t h e r  s t r e n g t h  im provem ent 
by  r e c u r r e n t  s e l e c t i o n  f e a s i b l e .
S h e p h e rd  (31)  s t u d i e d  t h e  b r e e d i n g  b e h a v i o r  o f  f i b e r  s t r e n g t h  
a n d  l i n t  p e r c e n ta g e  i n  95 p r o g e n ie s  d e r i v e d  from  p l a n t s  from  th e  f i r s t  
i n t e r c r o s s  p o p u l a t i o n  o f  a n  i n t e r s p e c i f i c  h y b r i d  i n v o l v i n g  G. h i r s u t u m , 
(DPL 1 5 ) ,  and  G. b a r b a d e n s e . (Sea I s l a n d ) .
The G. h i r s u t u m  p a r e n t  s t r a i n  i n  t h i s  s tu d y  h a d  a  mean l i n t  
p e r c e n ta g e  o f  4 0 .4  and  th e  G. b a rb a d e n s e  p a r e n t  s t r a i n  h a d  a  mean 
l i n t  p e r c e n ta g e  o f  2 6 .6 .  The a r i t h m e t i c  a v e r a g e  o f  th e  p a r e n t  s t r a i n s  
f o r  l i n t  p e r c e n ta g e  was 3 3 .3 .
Means o f  t h e  95 l i n e s  i n  t h i s  s tu d y  r a n g e d  c o n t i n u o u s l y  from  
31.770 t o  40.57o w i th  a n  a v e ra g e  mean l i n t  p e r c e n ta g e  f o r  th e  95 l i n e s  
o f  37.17o. The a u t h o r  r e p o r t e d  t h a t  n i n e t y  se v e n  p e r c e n t  o f  t h e  l i n e s  
i n  t h e  s tu d y  h a d  means f o r  l i n t  p e r c e n ta g e  above  t h e  a r i t h m e t i c  a v e ra g e  
o f  p a r e n t a l  s t r a i n s .  He n o te d  a l s o  t h a t  one o r  more p l a n t s  o c c u r r e d  
i n  s e v e r a l  l i n e s  h a v in g  l i n t  p e r c e n ta g e s  h i g h e r  t h a n  any  p l a n t  i n  th e  
h ig h  l i n t  p a r e n t a l  s t r a i n .  T r a n s g r e s s iv e  s e g r e g a t i o n  was s u g g e s te d  
a s  a p o s s i b l e  e x p l a n a t i o n  f o r  t h e  o c c u r r e n c e  o f  t h e s e  p l a n t s .
The e s t i m a t e  o f  h e r i t a b i l i t y  f o r  l i n t  p e r c e n ta g e  o b t a i n e d  in  
t h i s  s tu d y  was c o m p a r a t i v e ly  low ; how ever i t  was n o te d  t h a t  h ig h  l i n t  
p e r c e n t a g e  p l a n t s  t e n d e d  t o  p ro d u ce  p r o g e n ie s  w i th  h ig h  l i n t  p e r c e n t a g e .
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S in c e  a  r e l a t i v e l y  l a r g e  number o f  l i n e s  o c c u r r e d  -with 
h i g h  l i n t  p e r c e n t a g e  an d  w i th  c o n s i d e r a b l e  g e n e t i c  v a r i a t i o n  w i t h i n  
t h e  l i n e s ,  t h e  a u t h o r  c o n c lu d e d  t h a t  l i t t l e  d i f f i c u l t y  s h o u ld  be 
e n c o u n t e r e d  i n  s e l e c t i n g  a  l a r g e  number o f  p l a n t s  w i th  l i n t  p e r ­
c e n ta g e  e q u a l  t o  o r  a p p r o a c h in g  t h a t  o f  th e  G. h i r s u t u m .
The a u t h o r  r e p o r t e d  t h e  f o l l o w in g  r e s u l t s  r e g a r d i n g  l i n t  
p e r c e n ta g e  i n  t h i s  s tu d y :
(1 )  Means o f  t h e  95 l i n e s  i n  th e  s tu d y  r a n g e d  c o n t i n u o u s l y  
from  31.7% t o  40.5% w i th  an  a v e ra g e  mean l i n t  p e r c e n t ­
age  f o r  a l l  l i n e s  37.1%.
(2 )  F ou r  o f  t h e  95 l i n e s  h a d  means o f  40.0% t o  40.5% 
l i n t  p e r c e n t a g e ,  a p p r o x im a te ly  e q u a l  to  t h e  mean 
o f  t h e  h ig h  l i n t  p e r c e n ta g e  p a r e n t .
(3 )  T h i r t y  l i n e s  were s l i g h t l y  be low  th e  mean o f  t h e  
h ig h  l i n t  p e r c e n ta g e  p a r e n t ,  ( 3 3 . 0%— 39 .8% ).
(4 )  N in e ty  se v e n  p e r c e n t  o f  t h e  l i n e s  i n  t h e  s tu d y  had  
means above  th e  a r i t h m e t i c  a v e ra g e  o f  t h e  p a r e n t a l  
s t r a i n s .
(5 )  One o r  more p l a n t s  o c c u r r e d  in  s e v e r a l  l i n e s  h a v in g  
l i n t  p e r c e n ta g e  h i g h e r  t h a n  any  p l a n t  i n  th e  h ig h  
p a r e n t a l  s t r a i n .  (The a u t h o r  s u g g e s te d  t r a n s g r e s s i v e  
s e g r e g a t i o n  a s  a  p o s s i b l e  e x p l a n a t i o n  f o r  th e
■ o c c u r r e n c e  o f  t h e s e  l i n e s . )
T hese  r e s u l t s  i n d i c a t e d  t o  th e  a u th o r  t h a t  l i t t l e  d i f f i c u l t y  
w ou ld  be e n c o u n t e r e d  i n  s e l e c t i n g  a  l a r g e  number o f  p l a n t s  w i th  l i n t
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p e r c e n ta g e  e q u a l  t o  o r  a p p ro a c h in g  t h a t  o f  t h e  h ig h  l i n t  p e r c e n ta g e  
p a r e n t .  He a l s o  s t a t e d  t h a t  a  c o n s i d e r a b l e  d e g re e  o f  g e n e t i c  d i v e r ­
s i t y  -was e x h i b i t e d  xv ith in  t h e s e  l i n e s  w i th  r e s p e c t  t o  l i n t  p e r c e n t a g e .
A c o n t in u o u s  r a n g e  a l s o  was r e p o r t e d  f o r  t h e  means o f  t h e
95 l i n e s  i n  f i b e r  s t r e n g t h .  The a v e ra g e  mean f i b e r  s t r e n g t h  o f  t h e
95 l i n e s  m s  above  th e  a r i t h m e t i c  mean o f  t h e  p a r e n t a l  s t r a i n s .  F or  
t h i s  c h a r a c t e r  a l s o  a r e l a t i v e l y  l a r g e  number o f  l i n e s  o c c u r r e d  w i th  
h ig h  f i b e r  s t r e n g t h  and  h a v in g  c o n s i d e r a b l e  g e n e t i c  v a r i a t i o n .  From 
t h e s e  r e s u l t s  t h e  a u th o r  c o n c lu d e d  t h a t  l i t t l e  d i f f i c u l t y  s h o u ld  be 
e n c o u n te r e d  i n  s e l e c t i n g  a  l a r g e  number o f  p l a n t s  w i th  f i b e r  s t r e n g t h  
e q u a l  t o  o r  a p p ro a c h in g  t h a t  o f  t h e  h ig h  f i b e r  s t r e n g t h  p a r e n t .
A m o d e ra te ly  s t r o n g  n e g a t i v e  c o r r e l a t i o n  o f  r  = —0 ,51  b e ­
tw een  l i n t  p e r c e n ta g e  and  f i b e r  s t r e n g t h  was r e p o r t e d  f o r  t h i s  s tu d y .
I t  was c o n c lu d e d ,  t h e r e f o r e ,  t h a t  c o n s i d e r a b l e  d i f f i c u l t y  m ig h t be en ­
c o u n te r e d  i n  o b t a i n i n g  l i n e s  w i th  f i b e r  s t r e n g t h  e q u a l  t o  th e  h ig h  
s t r e n g t h  p a r e n t  and  l i n t  p e r c e n ta g e  e q u a l  t o  th e  h ig h  l i n t  p e r c e n t a g e  
p a r e n t .  The a u t h o r  s u g g e s t e d ,  how ever ,  t h a t  th e  o c c u r r e n c e  o f  l i n e s  
m o d e ra te ly  h ig h  i n  b o th  c h a r a c t e r s  o f f e r e d  th e  p o s s i b i l i t y  o f  o b t a i n i n g  
t h i s  o b j e c t i v e  th ro u g h  f o l l o w i n g  c y c l e s  o f  r e c u r r e n t  s e l e c t i o n .
S h ep h e rd  (32) r e p o r t e d  r e s u l t s  o f  t h e  s e c o n d  c y c le  o f  r e ­
c u r r e n t  s e l e c t i o n  in  t h e  i n t e r s p e c i f i c  h y b r i d  o f  c o t t o n  r e p o r t e d  
e a r l i e r  by Massey (24) a n d  S h ep h e rd  (3 1 ) .
On t h e  b a s i s  o f  r e s u l t s  r e p o r t e d  e a r l i e r  by  S hep h erd  ( 3 1 ) ,
12 p l a n t s  were s e l e c t e d  ( p r i m a r i l y  on t h e  b a s i s  o f  l i n t  p e r c e n ta g e  and 
f i b e r  s t r e n g t h )  t o  s e r v e  a s  p o t e n t i a l  i n t e r c r o s s  p a r e n t s  i n  t h e  seco n d
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c y c l e  o f  r e c u r r e n t  s e l e c t i o n .  Due t o  p o o r  s t a n d  o b ta in e d ,  t h i s  
number was l a t e r  r e d u c e d  t o  8 l i n e s  t o  s e r v e  a s  i n t e r c r o s s  p a r e n t s .  
L a t e r  8 p l a n t s  w ere s e l e c t e d  w i t h i n  e a c h  o f  t h e  8 l i n e s  on th e  b a s i s  
o f  ag ronom ic  t r a i t s  t o  s e r v e  a s  p a r e n t a l  p l a n t s  w i t h i n  th e  l i n e s .  
C ro s s e s  w ere made i n  a l l  o f  th e  28 p o s s i b l e  c o m b in a t io n s  b e tw een  
l i n e s .  These 28 l i n e  i n t e r c r o s s  p o p u l a t i o n s  w ere  grown t h e  f o l l o w i n g  
y e a r  a n d  e v a l u a t e d  on th e  b a s i s  o f  l i n t  p e r c e n t a g e  an d  f i b e r  s t r e n g t h .  
The a u t h o r  r e p o r t e d  t h a t  t h e  mean f i b e r  s t r e n g t h  o f  t h e  e n t i r e  s e c o n d  
c y c l e  r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n  was c o n s i d e r a b l y  h i g h e r  t h a n  th e  
a r i t h m e t i c  a v e ra g e  o f  th e  means o f  th e  o r i g i n a l  p a r e n t s  an d  a p p ro a c h e d  
th e  mean f i b e r  s t r e n g t h  o f  t h e  h ig h  s t r e n g t h  Sea  I s l a n d  p a r e n t .  I t  
was p o i n t e d  o u t  t h a t  a h ig h  d e g re e  o f  v a r i a t i o n  which o c c u r r e d  among 
p l a n t s  w i t h i n  th e  Sea I s l a n d  p l o t  s u g g e s te d  t h a t  t h e  i n f l u e n c e  o f  
e n v i ro n m e n t  m igh t a c c o u n t  f o r  t h i s  h ig h  d e g re e  o f  f i b e r  s t r e n g t h  t h a t  
o c c u r r e d  among th e  l i n e  i n t e r c r o s s  c o m b in a t io n s .
The a u t h o r  c o n c lu d e d  t h a t  t h e s e  d a t a  i n d i c a t e d  a  good  
p o s s i b i l i t y  o f  o b t a i n i n g ,  f ro m  th e  se c o n d  c y c l e  r e c u r r e n t  s e l e c t i o n  
p o p u l a t i o n ,  a  r e l a t i v e l y  l a r g e  number o f  p l a n t s  w i th  g e n o ty p e s  f o r  
f i b e r  s t r e n g t h  e q u a l  t o  t h e  h ig h  f i b e r  s t r e n g t h  Sea  I s l a n d  p a r e n t .
I n  a d d i t i o n  i t  was c o n c lu d e d  t h a t  c o n s i d e r a b l e  g e n e t i c  v a r i a t i o n  
p r o b a b ly  o c c u r r e d  among t h e  p l a n t s  w i t h i n  many o f  th e  l i n e  an d  p l a n t  
i n t e r c r o s s  c o m b in a t io n s  h a v i n g  f i b e r  s t r e n g t h  means e q u a l  t o  o r  g r e a t e r  
t h a n  t h e  Sea  I s l a n d  p a r e n t a l  mean.
I t  was p o i n t e d  o u t  t h a t  due t o  t h e  n e g a t i v e  a s s o c i a t i o n  
w hich a p p a r e n t l y  e x i s t e d  b e tw e e n  f i b e r  s t r e n g t h  a n d  l i n t  p e r c e n t a g e .
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i t  was n e c e s s a r y  t o  lo w er  th e  l i n t  p e r c e n ta g e  c r i t e r i a  o f  s e l e c t e d  
p a r e n t  p l a n t s  i n  o r d e r  t o  o b t a i n  p a r e n t  p l a n t s  w i th  m o d e ra te ly  h ig h  
t o  h ig h  f i b e r  s t r e n g t h .
S h e p h e rd  s t a t e d  t h a t  th e  mean l i n t  p e r c e n ta g e  o f  t h e  
s e c o n d  c y c l e  r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n  was s l i g h t l y  g r e a t e r  
th a n  t h e  a r i t h m e t i c  a v e ra g e  o f  t h e  o r i g i n a l  p a r e n t  mean, b u t  c o n s i d e r ­
a b l y  l e s s  t h a n  th e  mean f o r  t h e  h ig h  l i n t  p e r c e n ta g e  p a r e n t ,  DPL 1 5 .  
O nly  one o f  t h e  28 l i n e  i n t e r c r o s s  c o m b in a t io n s  h a d  a  mean l i n t  
p e r c e n ta g e  ev en  a p p r o a c h in g  t h a t  o f  t h e  h ig h  p a r e n t .
I t  was c o n c lu d e d  g e n e r a l l y ,  how ever ,  t h a t  l i n e  i n t e r c r o s s  
c o m b in a t io n s  h a v in g  t h e  h i g h e s t  means f o r  l i n t  p e r c e n ta g e  w ere d e ­
r i v e d  from  c r o s s e s  among l i n e s  w hich  h a d  r e l a t i v e l y  h ig h  l i n t  p e r c e n t ­
age  m eans.
I n  a d d i t i o n ,  i t  was p o i n t e d  o u t  t h a t  79 o f  th e  124 p l a n t  
i n t e r c r o s s  c o m b in a t io n s  c o n t a i n e d  i n d i v i d u a l  p l a n t s  h a v in g  l i n t  
p e r c e n t a g e  i n d i c e s  e s s e n t i a l l y  e q u a l  t o  o r  g r e a t e r  t h a n  t h e  DPL 15 
p a r e n t a l  mean. Thus i t  was c o n c lu d e d  t h a t  i t  s h o u ld  be p o s s i b l e  t o  
o b t a i n  a  l a r g e  number o f  i n d i v i d u a l  p l a n t s  w i th  l i n t  p e r c e n ta g e  e q u a l  
t o  t h a t  o f  DPL 15 f ro m  th e  se c o n d  c y c l e  r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n ,
A r a t h e r  weak s i g n i f i c a n t  n e g a t i v e  c o r r e l a t i o n  c o e f f i c i e n t  
{r = —0 .2 6 0 )  was o b t a i n e d  f o r  t h e  e n t i r e  s eco n d  c y c l e  r e c u r r e n t  s e ­
l e c t i o n  p o p u l a t i o n  b e tw een  l i n t  p e r c e n ta g e  an d  f i b e r  s t r e n g t h .  The 
a u t h o r  c o n c lu d e d  t h a t  due t o  t h e  m a g n i tu d e  o f  t h e  c o r r e l a t i o n  c o e f f i ­
c i e n t ,  th e  n e g a t i v e  a s s o c i a t i o n  w ould  n o t  be e x p e c te d  t o  be a  s e r i o u s  
h a n d i c a p  i n  co m b in in g  h ig h  e x p r e s s i o n  o f  b o th  t r a i t s  i n  a  b r e e d i n g  
p ro g ram .
The a u t h o r  c o n c lu d e d  f i n a l l y  t h a t  f ro m  th e  d a t a  o b t a i n e d  
i n  t h i s  s tu d y ,  a  s e c o n d  c y c l e  o f  r e c u r r e n t  s e l e c t i o n  was e f f e c t i v e  
i n  i n c r e a s i n g  t h e  f r e q u e n c y  o f  o c c u r r e n c e  o f  s u p e r i o r  p l a n t s  w i th  
r e s p e c t  t o  l i n t  p e r c e n ta g e  an d  f i b e r  s t r e n g t h .
MATERIALS AND METHODS
The m a t e r i a l s  u s e d  i n  t h i s  s tu d y  i n c lu d e d  th e  Gossypium
h i r s u t u m  a n d  Gossypium  b a rb a d e n s e  p a r e n t s ,  39 F^ p r o g e n ie s  d e r i v e d
from  39 F p l a n t s  w hich had  b een  s e l e c t e d  from  8 F„ l i n e s  u s e d  a s  
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i n t e r c r o s s  p a r e n t s ,  a n d  p r o g e n ie s  o f  20 o f  t h e  28 p o s s i b l e  i n t e r ­
c r o s s e s  among t h e  8 F l i n e s .  O r i g i n a l  p a r e n t a l  m a t e r i a l  i n v o lv e d
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an  i n t e r s p e c i f i c  c r o s s  be tw een  th e  D e l t a p in e  15 v a r i e t y  o f  Gossypium  
h i r s u t u m  an d  th e  Sea I s l a n d  s t r a i n  o f  Gossypium b a r b a d e n s e .
The o r i g i n a l  c r o s s  be tw een  th e  two s p e c i e s  in v o lv e d  i n  t h i s  
s tu d y  was made a t  B aton  Rouge i n  1954 . A p o r t i o n  o f  th e  F^ se e d  
from  t h i s  c r o s s  was s e n t  t o  I g u a l a ,  M exico, and  grown d u r in g  th e  
w i n t e r  o f  1954 , An F p o p u l a t i o n  o f  1 ,391  p l a n t s  was grown i n  B a ton
2 s
Rouge d u r in g  1955 from  s e l f e d  s e e d  o f  t h e  F^ p l a n t s  grown i n  M exico .
These  F^ p l a n t s  were e v a l u a t e d  f o r  s e v e r a l  c h a r a c t e r s  i n c l u d i n g  l i n t
p e r c e n ta g e  an d  f i b e r  s t r e n g t h  a n d  from  th e s e  r e s u l t s  51 F p l a n t s
&
were s e l e c t e d  a s  s o u rc e  m a t e r i a l  f o r  t h e  F p o p u l a t i o n .
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T h ese  p ro c e d u r e s  h a d  b een  c o m p le te d  p r i o r  t o  t h e  t im e
t h a t  t h e  a u t h o r  became a s s o c i a t e d  w i th  th e  p r o j e c t .
F l i n e s  were grown from  t h e  51 s e l e c t e d  F p l a n t s  i n  
o 2
1955 from  open p o l l i n a t e d  s e e d .  These F^ l i n e s  w ere e v a l u a t e d  on a 
l i n e  b a s i s  w i th  r e s p e c t  t o  l i n t  p e r c e n ta g e ,  b o l l  s i z e ,  e a r l i n e s s ,  
a n d  f i b e r  s t r e n g t h .
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On th e  b a s i s  o f  r e s u l t s  o b t a i n e d  from  th e  F- l i n e s ,  8o
l i n e s  w ere s e l e c t e d  f o r  u se  i n  i n t e r c r o s s e s  i n  a  r e c u r r e n t  s e l e c t i o n  
s tu d y .
S in c e  s e l e c t i o n  among th e  51 l i n e s  was b a s e d  on fo u r  
c h a r a c t e r s ,  s e v e r a l  o f  th e  l i n e s  were b e lo w  th e  mean p e r fo rm a n ce  o f  
th e  p a r e n t s  w i th  r e s p e c t  t o  one o r  more o f  th e  c h a r a c t e r s  upon which 
s e l e c t i o n  was b a s e d .
T h ree  o f  t h e  8 s e l e c t e d  l i n e s  were above a v e ra g e  i n  mean 
l i n t  p e r c e n t a g e ,  tw o l i n e s  were i n t e r m e d i a t e  in  mean l i n t  p e r c e n t a g e ,  
a n d  3 l i n e s  were b e lo w  a v e ra g e  in  mean l i n t  p e r c e n t a g e .
In  1957, f ro m  rem nan t open p o l l i n a t e d  s e e d ,  t h e s e  e i g h t  
s e l e c t e d  l i n e s  were r e - p l a n t e d  and  num bered 1 3 -2 0 .  E ig h t  p l a n t s  
were s e l e c t e d  a t  random  w i t h i n  each  l i n e  and  ta g g e d  w i th  i d e n t i f y i n g  
numbers 1 - 8 .  These random ly  s e l e c t e d  p l a n t s  were u sed  a s  p a r e n t  
p l a n t s  w i t h i n  l i n e s  when m aking th e  i n t e r c r o s s e s  be tw een  l i n e s .
D u rin g  t h e  summer o f  1957, c r o s s e s  were made in  a l l  p o s s i b l e  
c o m b in a t io n s  be tw een  t h e  8 component l i n e s .  B o l l s  o f  i n t e r c r o s s e s  
made by h a n d  p o l l i n a t i o n  were h a r v e s t e d ,  p u t  i n t o  p a p e r  b a g s  marked 
w i th  i d e n t i f y i n g  p l a n t  a n d  l i n e  numbers o f  b o th  p a r e n t s  a n d  g in n e d  
s e p a r a t e l y .
In  a d d i t i o n ,  a 10-20  b o l l  sam ple  o f  open  p o l l i n a t e d  seed
c o t t o n  was h a r v e s t e d  from  eac h  i n d i v i d u a l  F p l a n t  w hich  was in v o lv e do
a s  a  p a r e n t  i n  th e  i n t e r c r o s s e s .  These sam p les  w ere  a l s o  p u t  i n t o  
p a p e r  b a g s  m arked w i th  i d e n t i f y i n g  p l a n t  numbers an d  g in n e d  s e p a r a t e l y .
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L i n t  p e r c e n ta g e  and  f i b e r  s t r e n g t h  d e t e r m i n a t i o n s  were 
made f o r  e a c h  o f  t h e s e  p a r e n t  p l a n t s  an d  t h e s e  i n d i v i d u a l  p l a n t  d a t a  
were u s e d  i n  r e s e l e c t i n g  t h e  i n t e r c r o s s e s  t o  be grown d u r in g  1958 .
T a b le  1 p r e s e n t s  summary in f o r m a t i o n  o f  t h e  i n t e r c r o s s  
p o p u l a t i o n s  a n d  t h e  l i n e - p l a n t  c o m b in a t io n s  i n v o l v e d  i n  each  i n t e r ­
c r o s s  p o p u l a t i o n  in c l u d e d  i n  t h e  s t u d y .  I n  many c a s e s  s e v e r a l  
p l a n t - l i n e  c o m b in a t io n s  w ere  i n v o l v e d  in  t h e  same b a s i c  l i n e  i n t e r ­
c r o s s e s  (T a b le  1 ) .
I n  t h i s  s tu d y ,  f o r  e x am p le ,  i n d i v i d u a l  p l a n t s  w i t h i n  l i n e s  
13 a n d  15 were c r o s s e d - i n  s e v e r a l  c o m b in a t i o n s .  The f o l l o w i n g  com bi­
n a t i o n s  a r e  n o t e d  w here c r o s s e s  i n v o l v i n g  t h e s e  two l i n e s  o c c u r :  1 3 -1  
x  1 5 - 3 ,  1 3 -3  x  1 5 - 2 ,  1 3 -3  x  1 5 -5 ,  13-5  x  1 5 - 2 .  The p o p u l a t i o n  o f
p l a n t s  d e r i v e d  from  th e  e n t i r e  13 x  15 c r o s s  i s  h e r e i n  r e f e r r e d  t o  a s
an  " i n t e r c r o s s  p o p u l a t i o n " .  The p o p u l a t i o n  d e r i v e d  fro m  each  i n d i ­
v i d u a l  c r o s s ,  s u c h  a s  13 -1  x  1 5 -3 ,  i s  r e f e r r e d  t o  a s  a n  " i n t e r c r o s s  
p ro g e n y " .
The number o f  p l a n t s  i n  an  Fg l i n e  w h ich  were in v o lv e d  
i n  t h e  20 i n t e r c r o s s  p o p u l a t i o n s  r a n g e d  fro m  1 t o  5 (T a b le  1 ) .  T h ree  
o f  t h e  20 i n t e r c r o s s  p o p u l a t i o n s ,  13-1  x 1 9 -1 ,  1 6 -3  x  1 7 -8 ,  and  2 0 -8
x  1 7 -1 ,  5 a n d  8 i n v o lv e d  o n ly  one p l a n t  f ro m  one o r  b o th  o f  t h e  F
o
l i n e s .  S i x  o f  t h e  i n t e r c r o s s  p o p u l a t i o n s  i n v o l v e d  two p l a n t s  from
one o r  b o th  o f  t h e  F l i n e s .  S i x  o f  t h e  i n t e r c r o s s  p o p u l a t i o n s  i n -
o
v o lv e d  two p l a n t s  from  one o r  b o th  o f  t h e  F„ l i n e s  i n v o l v e d - i n  t h eo
i n t e r c r o s s .  T h ese  w ere i n t e r c r o s s  p o p u l a t i o n s  13 x  1 8 ,  13 x  20, 14 x  
18 , 15 x  16 , 15 x  17 a n d  17 x  1 8 .  Twelve o f  t h e  i n t e r c r o s s  p o p u l a t i o n s
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T ab le  1 .  I n t e r c r o s s  p o p u l a t i o n s ,  p a r e n t s  in v o lv e d  i n  t h e s e  
p o p u l a t i o n s  an d  number o f  p l a n t s  p e r  p o p u l a t i o n  
i n  th e  s t u d y .
I n t e r c r o s s  P l a n t  c o m b in a t io n s  No. o f  p l a n t s  in
p o p u l a t i o n  i n  i n t e r c r o s s  p o p u l a t i o n ____________ i n t e r c r o s s  p o p u l a t i o n
13 x  15 1 3 -1 x 1 5 -3 ,  1 3 -3 x 1 5 -2 ,  1 3 -3 x 1 5 -5 ,  42
13 x  18 1 3 -1 x 1 8 -1 ,  1 3 -3 x 1 8 -1 ,  1 3 -5 x 1 8 -7  23
13 x  19 1 3 -1 x 1 9 -1  13
13 x  20 1 3 -1 x 2 0 -3 ,  1 3 -5 x 2 0 -4 ,  1 3 -5 x 2 0 -7  35
14 x  15 1 4 -2 x 1 5 -2 ,  1 4 -2 x 1 5 -4 ,  1 4 -2 x 1 5 -5
1 4 -4 x 1 5 -5 ,  1 4 -4 x 1 5 -6 ,  1 4 -5 x 1 5 -2  69
14 x  18 1 4 -1 x 1 8 -1 ,  1 4 -2 x 1 8 -1 ,  14 -4x 1 8 -1
1 4 -5 x 1 8 -1 ,  1 4 -5 x 1 8 -7  57
14 x  19 1 4 -1 x 1 9 -1 ,  1 4 -1 x 1 9 -2 ,  1 4 -1 x 1 9 -3
1 4 -1 x 1 9 -4 ,  1 4 -4 x 1 9 -1  80
15 x  16 1 5 -2 x 1 6 -7 ,  1 5 -3 x 1 6 -5 ,  15 -6x 1 6 -5  34
15 x  17 1 5 -3 x 1 7 -5 ,  1 5 -5 x 1 7 -6  14
15 x  18 1 5 -1 x 1 8 -1 ,  1 5 -3 x 1 8 -1 ,  1 5 -4 x 1 8 -3
1 5 -6 x 1 8 -5  42
15 x  19 1 5 -1 x 1 9 -1 ,  1 5 -2 x 1 9 -1 ,  1 5 -2 x 1 9 -3
1 5 -3 x 1 9 -3 ,  1 5 -3 x 1 9 -5 ,  1 5 -5 x 1 9 -3
1 5 -6 x 1 9 -7  81
15 x  20 1 5 -2 x 2 0 -4 ,  1 5 -3 x 2 0 -8 ,  15 -4x 2 0 -5  29
16 x  17 1 6 -3 x 1 7 -8  18
16 x  19 1 6 -5 x 1 9 -1 ,  1 6 -6 x 1 9 -1 ,  16 -7x 1 9 -5
1 6 -8 x 1 9 -3  38
17 x  18 1 7 -6 x 1 8 -7 ,  1 7 -8 x 1 8 -5 ,  1 7 -8 x 1 8 -7  33
17 x  19 1 7 -1 x 1 9 -3 ,  1 7 -5 x 1 9 -1 ,  1 7 -5 x 1 9 -2
1 7 -5 x 1 9 -3 ,  1 7 -6 x 1 9 -5 ,  1 7 -6 x 1 9 -7
1 7 -8 x 1 9 -5  102
17 x  20 1 7 -1 x 2 0 -8 ,  1 7 -5 x 2 0 -8 ,  1 7 -8 x 2 0 -8 38
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T a b le  1 ,  C o n t 'd ,
I n t e r c r o s s  P l a n t  c o m b in a t io n s  No. o f  p l a n t s  i n
p o p u l a t i o n  i n  i n t e r c r o s s  p o p u l a t i o n _____________ i n t e r c r o s s  p o p u l a t i o n
18 x  IS  1 8 -1 x 1 9 -1 ,  1 8 -1 x 1 9 -3 ,  1 8 -1 x 1 9 -5
1 8 -5 x 1 9 -1 ,  1 8 -7 x 1 9 -2 ,  1 8 -7 x 1 9 -3
1 8 -7 x 1 9 -4  70
18 x  20 1 8 -1 x 2 0 -3 ,  1 8 -1 x 2 0 -7 ,  1 8 -3 x 2 0 -7
1 8 -5 x 2 0 -4 ,  1 8 -7 x 2 0 -7 ,  1 8 -8 x 2 0 -8  83
19 x  20 1 9 -1 x 2 0 -2 ,  1 9 -1 x 2 0 -8 ,  1 9 -2 x 2 0 -7
1 9 -3 x 2 0 -7 ,  1 9 -4 x 2 0 -7 ,  1 9 -4 x 2 0 -8  104
T o t a l 1005
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in v o lv e d  t h r e e  p l a n t s  from  one o r  b o th  o f  t h e  F^ p a r e n t  l i n e s  i n ­
v o lv e d  i n  th e  i n t e r c r o s s .  These -were i n t e r c r o s s  p o p u l a t i o n s  13 x 
15 , 13 x  18 , 13 x  20, 14 x  15 , 14 x 1 9 ,  15 x  16 , 15 x  18 , 15 x  20,
17 x  20, 18 x  19 , and  19 x  20. E ig h t  o f  t h e  i n t e r c r o s s  p o p u l a t i o n s
in v o lv e d  f o u r  p l a n t s  from  one o r  b o th  o f  t h e  F^ p a r e n t  l i n e s  in v o lv e d  
i n  th e  i n t e r c r o s s .  These "were i n t e r c r o s s  p o p u l a t i o n s  14 x 15, 14 x  18, 
14 x  19 , 15 x  18 , 16 x  19 , 17 x  1 9 ,  18 x  20 an d  19 x  20. Four o f  t h e  
i n t e r c r o s s  p o p u l a t i o n s  in v o lv e d  f i v e  p l a n t s  from  one o r  b o th  o f  t h e  
F l i n e s  in v o lv e d  i n  t h e  i n t e r c r o s s .  These -were i n t e r c r o s s  p o p u la -O
t i o n s  15 x  19 , 17 x  19 , 18 x  19 an d  18 x  20.
A t o t a l  o f  83 i n t e r c r o s s  p r o g e n i e s ,  com posing  1005 p l a n t s ,
was grown an d  e v a l u a t e d  on  t h e  b a s i s  o f  l i n t  p e r c e n t a g e  i n  t h i s  
s tu d y .  The number o f  p l a n t s  w hich w ere  e v a l u a t e d  w i t h i n  e a c h  i n t e r ­
c r o s s  p ro g e n y  r a n g e d  from  1 t o  23 . However, o n ly  one i n t e r c r o s s  
p ro g en y ,  18-1  x 1 9 -5 ,  was composed o f  one p l a n t .  T hree  i n t e r c r o s s  
p r o g e n ie s ,  1 5 -3  x  2 0 -8 ,  1 5 -6  x  18-5  and  17-1  x  2 0 -8 ,  w ere composed 
o f  o n ly  t h r e e  p l a n t s .  The re m a in in g  s e v e n ty  n in e  i n t e r c r o s s  p r o g e n ie s  
i n c lu d e d  f i v e  o r  more p l a n t s  e a c h  w hich  w ere e v a l u a t e d  f o r  l i n t  
p e r c e n t a g e .
F^ l i n e s  15 and  19 were r e p r e s e n t e d  in  a l l  o f  t h e  se v e n  
p o s s i b l e  l i n e  i n t e r c r o s s  c o m b in a t io n s .  L in e  18 was in v o lv e d  in  s i x  
c o m b in a t io n s ,  l i n e s  17 an d  20 were i n v o lv e d  i n  f i v e  c o m b in a t io n s ,  
l i n e  13 was in v o lv e d  i n  f o u r  c o m b in a t io n s ,  an d  l i n e s  14 a n d  16 were 
i n v o lv e d  i n  t h r e e  o f  th e  se v e n  p o s s i b l e  l i n e  i n t e r c r o s s  c o m b in a t io n s .
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In  1958 th e  i n t e r c r o s s  p o p u l a t i o n s  o u t l i n e d  i n  T ab le  1 
w ere  grown a t  Baton R ouge . I n c lu d e d  i n  t h i s  p l a n t i n g  a l s o  w ere 
10 p l o t s  ea c h  o f  th e  D e l t a p in e  15 and  Sea I s l a n d  p a r e n t a l  m a t e r i a l  
a n d  an  F p ro g e n y  from s e l f e d  s e e d  o f  ea c h  F p l a n t  in v o lv e d  i n  th e
cfc O
i n t e r c r o s s e s  grown. The p a r e n t  p r o g e n ie s  ( D e l t a p in e  and  Sea I s l a n d )
w ere  sp a c e d  i n  p a i r e d  p l o t s  a t  i n t e r v a l s  th r o u g h o u t  t h e  e x p e r im e n ta l
a r e a  i n  o r d e r  t o  o b t a i n  an  e s t i m a t e  o f  e n v i ro n m e n ta l  v a r i a t i o n .
The D e l t a p in e  15 p a r e n t  p r o g e n ie s  w ere grown from  s e l f e d  se e d  and
i t  i s  assum ed  t h a t  th e  S e a  I s l a n d  p a r e n t  p r o g e n ie s  came from  open
p o l l i n a t e d  s e e d  o f  a p l a n t  grox-m i n  th e  g r e e n h o u s e .
In  t h i s  d i s s e r t a t i o n  " i n t e r c r o s s  p ro g e n y "  r e f e r s  t o  a
p o p u l a t i o n  o f  p l a n t s  d e r i v e d  from c r o s s i n g  a  s i n g l e  p l a n t  o f  one
F l i n e  w i th  a s i n g l e  p l a n t  o f  a n o t h e r  F„ l i n e ,  
o o
The te rm  " i n t e r c r o s s  p o p u l a t i o n "  r e f e r s  t o  t h e  p o p u la t io n  
d e r i v e d  from  a c r o s s  i n v o l v i n g  two F l i n e s  and  may in c lu d e  s e v e r a l  
" i n t e r c r o s s  p r o g e n i e s . "
" F i r s t  c y c le  r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n "  r e f e r s  t o  
t h e  t o t a l  p o p u l a t i o n  o f  i n t e r c r o s s e s  in v o lv e d  i n  t h e  s tu d y .
In  1958 an F p ro g en y  was grown from  eac h  F_ p l a n t  w hich<± O
was in v o lv e d  a s  a p a r e n t  o f  t h e  i n t e r c r o s s  p r o g e n ie s  w hich  were grox'/n
a n d  e v a l u a t e d .  T h i r t y  n i n e  FA p r o g e n ie s  x^ere groxvn and  e v a l u a t e d
on t h e  b a s i s  o f  l i n t  p e r c e n t a g e .
The number o f  p l a n t s  grown and e v a l u a t e d  i n  ea c h  p ro g en y
r a n g e d  from  1 t o  24. Two o f  th e  F p r o g e n ie s  -were composed o f  o n ly
4
one p l a n t  p e r  p ro g e n y .  T h i r t y  tx-ro o f  t h e  F.. p r o g e n ie s  X'jere composed
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o f  5 o r  more p l a n t s  p e r  p ro g e n y .  A t o t a l  o f  455 F p l a n t s  w ere
4
grown an d  e v a l u a t e d  f o r  l i n t  p e r c e n t a g e .
In  t h i s  s tu d y  l i n t  p e r c e n ta g e  was d e t e r m in e d  by w e ig h in g  
th e  s e e d  and  l i n t  t o  th e  n e a r e s t  o n e - t e n t h  gram  an d  r e c o r d i n g  t h e s e  
w e ig h ts  s e p a r a t e l y .  L i n t  p e r c e n t a g e  f o r  e a c h  sam ple was th e n  c a l ­
c u l a t e d  from  th e  f o l l o w i n g  fo rm u la :
l i n t  p e r c e n ta g e  = ___________w t .  o f  l i n t  (g in s .)____________  x  100
w t.  o f  s eed  (g m s.)  + w t .  o f  l i n t  (g ras .)
L i n t  p e r c e n ta g e  d e t e r m i n a t i o n s  f o r  a l l  m a t e r i a l  i n c lu d e d
i n  th e  second  c y c l e  r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n  and  F ,  p r o g e n ie s
were made on a s i n g l e  p l a n t  b a s i s .
RESULTS AND DISCUSSION
A b a s i c  o b j e c t i v e  o f  t h e  c o t t o n  b r e e d i n g  p rogram  b e in g  
c o n d u c te d  by  t h e  L o u i s i a n a  A g r i c u l t u r a l  E x p e r im en t  S t a t i o n  i s  t o  
im prove th e  f i b e r  s t r e n g t h  o f  A m erican U pland  v a r i e t i e s  o f  c o t t o n  
■while m a i n t a i n i n g  o t h e r  d e s i r a b l e  ag ronom ic  t r a i t s  o f  t h e s e  v a r i e t i e s ,  
p a r t i c u l a r l y  h ig h  l i n t  p e r c e n t a g e .
R e s u l t s  r e p o r t e d  i n  t h i s  d i s s e r t a t i o n  r e l a t e  t o  t h e  e f f e c t  
o f  t h e  f i r s t  c y c le  o f  t h e  r e c u r r e n t  s e l e c t i o n  m ethod o f  b r e e d in g  
on l i n t  p e r c e n ta g e  i n  c o t t o n  i n  an  i n t e r s p e c i f i c  h y b r i d  i n v o l v i n g  
G. h i rS a tu rn  x  G. b a r b a d e n s e . R e s u l t s  r e l a t i n g  t o  t h e  e f f e c t  o f  t h e  
f i r s t  c y c l e  o f  r e c u r r e n t  s e l e c t i o n  on f i b e r  s t r e n g t h ,  w hich were 
o b t a i n e d  a s  a  p a r t  o f  t h i s  same s tu d y ,  have  b een  p r e v i o u s l y  r e p o r t e d  
by M assey {24).
The " h ig h  l i n t  p e r c e n t a g e "  p a r e n t  u s e d  i n  t h i s  s tu d y  was 
the  D e l t a p in e  15 v a r i e t y  o f  A m erican  U pland  c o t t o n .  Hie " lo w  l i n t  
p e r c e n t a g e "  p a r e n t  u se d  was a oea  I s l a n d  s t r a i n  o f  G. b a r b a d e n s e .
At th e  t im e  t h a t  t h i s  s tu d y  was c o n d u c te d  D e l t a p in e  15 , t h e  h ig h  l i n t  
p e r c e n t a g e  p a r e n t ,  was one o f  th e  most im p o r ta n t  v a r i e t i e s  b e in g  
grown i n  L o u i s i a n a .
R e c u r r e n t  s e l e c t i o n  h a s  been  u se d  a s  a  b r e e d i n g  method 
i n  th e  im provem ent o f  i n b r e d  l i n e s  o f  c o rn  and  i n  t h e  im provem ent or 
s e v e r a l  s p e c i e s  o f  f o r a g e  c r o p s .  The r e c u r r e n t  s e l e c t i o n  m ethod i s  
u t i l i z e d  b a s i c a l l y  a s  a  means o f  i n c r e a s i n g  t h e  f r e q u e n c y  o f  d e s i r a b l e  
g e n o ty p e s  i n  a  p o p u l a t i o n  w h i le  m a in t a i n in g  a  r e l a t i v e l y  h i g h  d e g re e  
o f  g e n e t i c  v a r i a b i l i t y .
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I n  t h i s  s tu d y  e i g h t  Fg l i n e s  ■which w ere  s e l e c t e d  from  a 
c r o s s  b e tw ee n  D e l t a p in e  15 a n d  Sea I s l a n d  c o t t o n  were c r o s s e d  in  
a l l  p o s s i b l e  c o m b in a t io n s .  T hese  l i n e s  w ere s e l e c t e d  on th e  
b a s i s  o f  l i n t  p e r c e n t a g e ,  f i b e r  s t r e n g t h ,  e a r l i n e s s  a n d  b o l l  s i z e .
D ata  r e l a t i n g  t o  l i n t  p e r c e n ta g e  d e t e r m i n a t i o n s  o f  t h e  i n t e r c r o s s  
p o p u l a t i o n s  o f  th e  f i r s t  c y c l e  o f  r e c u r r e n t  s e l e c t i o n  i s  r e p o r t e d  
i n  t h i s  d i s s e r t a t i o n .
L i n t  P e r c e n ta g e  o f  t h e  O r i g i n a l  P a r e n t s  and  E ig h t  
Fg L in e s  U sed in  I n t e r c r o s s e s
Mean l i n t  p e r c e n ta g e  d a t a  f o r  th e  p a r e n t s  and  e i g h t  s e l e c t e d
F l i n e s  w h ich  were u se d  i n  i n t e r c r o s s e s  in  t h i s  s tu d y  a r e  p r e s e n t e d  
3
i n  T a b le  2 .  L i n t  p e r c e n ta g e  v a l u e s  w ere  d e t e r m in e d  i n  1956 from 
two 2 0 - b o l l  sam p les  c o l l e c t e d  a t  random  from  p l a n t s  w i t h i n  eac h  F^ 
l i n e .
The o r i g i n a l  p a r e n t s  d i f f e r e d  w id e ly  i n  mean l i n t  p e r c e n t a g e .  
The mean l i n t  p e r c e n ta g e  o f  t h e  D e l t a p in e  15 p a r e n t  when grown i n  1956 
and  1957 was 42.8%. The mean l i n t  p e r c e n t a g e  o f  t h e  Sea I s l a n d  p a r e n t  
f o r  th e  same two y e a r s  was 27.8%. The p a r e n t s  d i f f e r e d  i n  mean l i n t  
p e r c e n t a g e  by  15.0%. The a r i t h m e t i c  a v e ra g e  o f  t h e  two p a r e n t s  was 
35.3%.
The e i g h t  s e l e c t e d  l i n e s  do n o t  r e p r e s e n t  t h e  e i g h t  h i g h ­
e s t  l i n e s  i n  l i n t  p e r c e n t a g e  among t h e  51 Fg l i n e s  from  w hich s e l e c t i o n  
was made. S e l e c t i o n  o f  t h e s e  e i g h t  l i n e s  was b a s e d  on h ig h  f i b e r  
s t r e n g t h ,  e a r l i n e s s ,  an d  b o l l  s i z e  i n  a d d i t i o n  t o  h ig h  l i n t  p e r c e n t a g e .
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T a b le  2 .  L i n t  p e r c e n t a g e  v a l u e s  f o r  t h e  o r i g i n a l  p a r e n t s
an d  e i g h t  F l i n e s  u s e d  a s  p a r e n t s  i n  i n t e r c r o s s e s  
■when grown m  two d i f f e r e n t  y e a r s .
P a r e n t s  a n d  Fg 
l i n e  num bers
L i n t  P e r c e n ta g e
1956 1957 Mean
D e l t a p i n e  15 42 .5 4 3 .0 4 2 .8
S ea  I s l a n d 29 .2 2 6 .3 2 7 .8
13 3 4 .3 3 4 .9 34 .6
14 34.1 3 4 .8 34 .6
15 -35.9 3 4 .7 3 5 .3
16 3 9 .8 3 7 .2 3 3 .5
17 38 .2 35. S 3 7 .0
18 34 .2 33 .7 3 4 .0
19 37.1 35 .6 3 6 .4
20 36.1 3 5 .6 3 5 .9
For t h i s  r e a s o n  s e v e r a l  o f  th e  l i n e s  had  mean l i n t  p e r c e n t a g e s  
b e lo w  th e  a r i t h m e t i c  a v e r a g e  o f  t h e  D e l t a p in e  15 and  S ea  I s l a n d  
p a r e n t s .
>lhen grown in  1956 th e  mean l i n t  p e r c e n ta g e  o f  f i v e  o f  t h e
e i g h t  F l i n e s  was e q u a l  t o  o r  h i g h e r  th a n  t h e  a r i t h m e t i c  a v e ra g e  o f  
o
th e  p a r e n t s .  These  were l i n e s  15 , 16 , 17, 19 and  20. Only l i n e s  16 
a n d  17 , how ever,  h ad  l i n t  p e r c e n ta g e  v a l u e s  e x c e e d in g  t h e  a r i t h m e t i c  
a v e r a g e  o f  t h e  two p a r e n t s .  D u r in g  1956 t h e  mean l i n t  p e r c e n t a g e s  
o f  t h e  e i g h t  F^ l i n e s  r a n g e d  from 34.1% t o  39,8%.
When t h e s e  e i g h t  F„ l i n e s  were reg row n from  rem nan t s e e d<J
i n  1957 t h e r e  was r e l a t i v e l y  c l o s e  ag re e m e n t  w i th  t h e i r  p e r fo rm a n c e  
d u r i n g  1956. H ie a r i t h m e t i c  a v e ra g e  o f  t h e  l i n t  p e r c e n ta g e s  o f  t h e  
D e l t a p in e  15 a n d  Sea I s l a n d  p a r e n t s  d u r in g  1957 was 34.7% . In  1957 
o n ly  l i n e  16 h a d  a  mean l i n t  p e r c e n ta g e  v a l u e  e x c e e d in g  th e  a r i t h m e ­
t i c  a v e ra g e  o f  t h e  two p a r e n t s  by 2% o r  m ore .  The r e m a in in g  se v e n  
l i n e s  h ad  l i n t  p e r c e n ta g e  v a l u e s  e s s e n t i a l l y  e q u a l  t o  t h e  a r i t h m e t i c  
a v e r a g e  o f  t h e  two p a r e n t s .  The mean l i n t  p e r c e n t a g e s  o f  th e  e i g h t
F l i n e s  r a n g e d  from  33.7% t o  37.2% d u r in g  1957 .
3
I t  s h o u ld  be n o t e d ,  how ever ,  t h a t  t h e  l i n t  p e r c e n ta g e  d a t a  
i n  T ab le  2 f o r  1956 and  1957 r e p r e s e n t s  m easu rem en ts  f ro m  b u lk  sam ple 
c o l l e c t e d  from  a l l  p l a n t s  w i t h i n  e a c h  l i n e .  T h is  i n c l u d e d  b o th  p l a n t  
w hich  were u s e d  i n  i n t e r c r o s s e s  a n d  th o s e  w h ich  were n o t  u sed  i n  i n ­
t e r c r o s s e s .
The means o f  t h e  1956 a n d  1957 l i n t  p e r c e n ta g e  v a lu e s  
v a r i e d  from  34.0% t o  38.5%, On t h i s  b a s i s  o n ly  l i n e  16 had  a  l i n t
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p e r c e n t a g e  v a lu e  e x c e e d in g  t h e  a r i t h m e t i c  a v e ra g e  o f  t h e  o r i g i n a l  
p a r e n t s  by  2% o r  m ore .  The re m a in in g  sev en  l i n e s  were e s s e n t i a l l y  
e q u a l  t o  t h e  a r i t h m e t i c  a v e r a g e  o f  t h e  o r i g i n a l  p a r e n t s .
A lthough  r e l a t i v e l y  good ag ree m en t  e x i s t e d  i n  l i n t  p e r ­
c e n ta g e  v a l u e s  o b t a i n e d  inhen th e  e i g h t  l i n e s  were grown i n  two d i f f e ­
r e n t  y e a r s ,  r e l a t i v e l y  poo r  ag ree m en t e x i s t e d  when o n ly  th e  mean 
l i n t  p e r c e n ta g e  v a l u e s  o f  p l a n t s  a c t u a l l y  in v o lv e d  in  i n t e r c r o s s e s  
i s  c o n s i d e r e d .
T ab le  3 p r e s e n t s  l i n t  p e r c e n ta g e  d e t e r m i n a t i o n s  f o r  i n d i ­
v i d u a l  F p l a n t s  w i t h i n  e a c h  l i n e  w hich were i n v o lv e d  i n  i n t e r c r o s s e s  
3
among t h e  e i g h t  F l i n e s .  From th e  d a t a  i n  t h i s  t a b l e  l i n e  15 had
o
th e  h i g h e s t  mean l i n t  p e r c e n t a g e  among th e  8 l i n e s .  Four o f  t h e  s i x  
p l a n t s  i n  l i n e  15 w h ich  were u s e d  i n  i n t e r c r o s s e s  h ad  l i n t  p e r c e n ta g e  
v a l u e s  v h i c h  e x c e e d e d  th e  a r i t h m e t i c  a v e ra g e  o f  t h e  o r i g i n a l  p a r e n t s  
by 2% o r  m ore . One p l a n t ,  1 5 -2 ,  h a d  a  l i n t  p e r c e n ta g e  v a l u e  a p p ro a c h ­
i n g  t h a t  o f  th e  h i g h  l i n t  p e r c e n ta g e  p a r e n t .  I n  l i n e  15, a l s o ,  one 
p l a n t ,  1 5 - 6 ,  h ad  a  l i n t  p e r c e n ta g e  v a l u e  a p p ro a c h in g  t h a t  o f  t h e  low  
l i n t  p e r c e n ta g e  p a r e n t .
L i n t  p e r c e n t a g e s  o f  i n d i v i d u a l  p l a n t s  in v o lv e d  i n  i n t e r ­
c r o s s e s  ra n g e d  fro m  41.6% t o  29.4%. T h i s  ra n g e  o c c u r r e d  w i t h i n  a 
s i n g l e  l i n e ,  l i n e  1 5 ,  a s  was n o te d  p r e v i o u s l y .
S ix t e e n  o f  th e  39 F„ p l a n t s  w hich were in v o lv e d  i n  i n t e r -o
c r o s s e s  e x c e e d e d  t h e  a r i t h m e t i c  a v e ra g e  o f  t h e  l i n t  p e r c e n t a g e  o f  
t h e  o r i g i n a l  p a r e n t s  by 2% o r  m ore. Four o f  t h e s e  p l a n t s  h a d  l i n t  
p e r c e n ta g e  v a l u e s  o f  4CT% o r  more w hich a p p ra o c h e d  th e  mean l i n t  
p e r c e n ta g e  o f  th e  h ig h  l i n t  p e r c e n ta g e  p a r e n t .
Tp.ble 3 . L i n t  p e r c e n ta g e  o f  p l a n t s  w i t h i n  each  o f  e i g h t  l i n e s  w hich were u s e d  a s  
i n t e r c r o s s  p a r e n t  p l a n t s  i n  t h e  f i r s t  c y c le  o f  r e c u r r e n t  s e l e c t i o n .
P a r e n t a l  P l a n t  Number
L in e  Number 1 , 2 = 3 1 4 ' 5 6 ni 8 ' Mean
13 33 .1 37 .7 32 .1 34 .3
14 34 .1 35 .2 37 .4 36 .6 35 .8
15 3 7 .4 41 .6 3 9 .8 36 .2 38 .6 29 .4 37 .2
16 36 .6 36 .6 31 .4 32 .8 33.1 34 .1
17 3 6 .3 3 2 .8 36 .9 33 .6 3 6 .2
15 3 0 .4 3 1 .7 3 5 .9 3 6 .8 37.0 3 4 .4
19 35 .5 3 4 .2 37 .6 31 .9 37 .6 4 0 .7 3 6 .3




Seven o f  t h e  39 F_ p l a n t s  w hich w ere in v o lv e d  in  i n t e r -
o
c r o s s e s  h a d  l i n t  p e r c e n t a g e  v a l u e s  2% o r  more be low  t h e  a r i t h m e t i c  
a v e ra g e  o f  t h e  o r i g i n a l  p a r e n t s .
S i x t e e n  o f  t h e  F^ p l a n t s  in v o lv e d  i n  t h e  i n t e r c r o s s e s  
h a d  l i n t  p e r c e n ta g e  v a l u e s  e s s e n t i a l l y  e q u a l  t o  t h e  a r i t h m e t i c  
a v e ra g e  o f  t h e  o r i g i n a l  p a r e n t s .
A b a s i c  a s s u m p t io n  i n  th e  r e c u r r e n t  s e l e c t i o n  m ethod o f  
b r e e d i n g  i s  t h a t  th e  p e r fo rm a n c e  o f  a  l i n e  a s  such  w i th  r e s p e c t  t o  
a  g iv e n  c h a r a c t e r  w i l l  be c l o s e l y  a s s o c i a t e d  w i th  i t s  p e r fo rm a n c e  
i n  i n t e r c r o s s e s .  In  t h i s  s tu d y ,  f o r  exam ple ,  l i n e s  w i th  h ig h  l i n t  
p e r c e n ta g e  would t e n d  t o  p ro d u ce  h ig h  l i n t  p e r c e n ta g e  p r o g e n i e s ,  
l i n e s  w i th  a v e r a g e  l i n t  p e r c e n ta g e  would p ro d u ce  p r o g e n ie s  w i th  
a v e ra g e  l i n t  p e r c e n t a g e ,  and  l i n e s  w i th  low  l i n t  p e r c e n ta g e  would 
p ro d u ce  p r o g e n ie s  w i t h  low  l i n t  p e r c e n ta g e  when u se d  i n  i n t e r c r o s s e s .
B ased  on a v e ra g e  p e r fo rm a n c e  o f  th e  l i n e s  d u r i n g  1956 and 
1957 a s  d e te r m in e d  from  b u lk  l i n e  sa m p le s ,  o n ly  l i n e  16 , would  be 
e x p e c t e d  t o  p ro d u c e  r e l a t i v e l y  h ig h  l i n t  p e r c e n ta g e  p r o g e n ie s  when 
u s e d  i n  i n t e r c r o s s e s .  The r e m a in in g  sev en  l i n e s  w ere i n t e r m e d i a t e  
i n  l i n t  p e r c e n ta g e  and  would  be e x p e c te d  t o  p ro d u ce  i n t e r m e d i a t e  
p r o g e n i e s .
S in c e ,  how ever ,  th e  F p l a n t s  w i t h i n  ea c h  l i n e  w hich were
3
a c t u a l l y  in v o l v e d  i n  i n t e r c r o s s e s  were random ly  s e l e c t e d  and  s i n c e  
c o n s i d e r a b l e  v a r i a t i o n  e x i s t e d  i n  l i n t  p e r c e n ta g e  v a l u e s  o f  i n d i v i ­
d u a l  p l a n t s  w i t h i n  ea c h  o f  t h e  F l i n e s ,  r e l a t i v e l y  l i t t l e  v a l u e  can
o
be p l a c e d  on l i n e  means a s  a  b a s i s  o f  p r e d i c t i n g  l i n e  p e r fo rm a n c e  i n
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i n t e r c r o s s e s .  D ata  d e r i v e d  from  F^ p r o g e n ie s  o f  eac h  o f  th e
p l a n t s  in v o lv e d  in  th e  i n t e r c r o s s e s  s h o u ld  p r o v id e  a  more r e l i a b l e
e s t i m a t e  o f  t h e i r  p e r fo rm a n c e  i n  i n t e r c r o s s e s .
The mean l i n t  p e r c e n ta g e  o f  e a c h  o f  th e  F p r o g e n ie s
w hich  were d e r i v e d  from  F p l a n t s  i n v o lv e d  in  i n t e r c r o s s e s  i s  p r e -
o
s e n te d  i n  T ab le  4 . In  t h i s  d i s c u s s i o n  "F^ p ro g e n y "  r e f e r s  t o  th e
F p l a n t s  d e r iv e d  f ro m  a s i n g l e  F .  p l a n t .  The te rm  " F .  p o p u l a t i o n "4 o ^
r e f e r s  t o  a l l  F^ p l a n t s  d e r i v e d  from  v a r i o u s  F^ p l a n t s  i n  a p a r t i ­
c u l a r  Fg l i n e .  These F^ p r o g e n ie s  a n d  p o p u l a t i o n s  were g iv e n  th e  
same n u m e r ic a l  d e s i g n a t i o n  a s  th e  F p l a n t s  and  l i n e s  from  w hich
v3
t h e y  were d e r i v e d .  They were grown i n  1958 w i th  th e  o r i g i n a l  p a r e n t s  
a n d  th e  i n t e r c r o s s  p o p u l a t i o n s  and  e v a l u a t e d  f o r  l i n t  p e r c e n t a g e .
’When grown i n  1958 t h e  D e l t a p in e  15 p a r e n t  h a d  a  mean 
l i n t  p e r c e n t a g e  v a lu e  o f  40.8% . The Sea I s l a n d  p a r e n t  when grown 
d u r in g  t h e  same y e a r  h a d  a l i n t  p e r c e n ta g e  v a lu e  o f  27.3%. D uring  
1958 th e  o r i g i n a l  p a r e n t s  d i f f e r e d  i n  l i n t  p e r c e n ta g e  by 13.5%.
The a r i t h m e t i c  a v e r a g e  o f  th e  l i n t  p e r c e n ta g e  o f  t h e  o r i g i n a l  p a r e n t s  
d u r i n g  1958 was 34.1%.
The o r i g i n a l  i n t e n t  o f  t h e  s tu d y ,  was t h a t  th e  l i n e  would 
be th e  b a s i c  u n i t  upon w hich  s e l e c t i o n  would b e  b a s e d .  The means o f  
l i n e s  d i d  n o t ,  ho w ev er ,  v a r y  s i g n i f i c a n t l y  w i th  r e s p e c t  t o  l i n t  
p e r c e n t a g e .
In  v ie w  o f  t h e  r e s u l t s  i n  T a b le  4 t h e  mean p e r fo rm a n c e  o f  
t h e  l i n e s  i n  i n t e r c r o s s e s  w ou ld  n o t  be e x p e c te d  t o  v a ry  a p p r e c i a b l y
T ab le  4 .  Mean l i n t  p e r c e n ta g e  o f  F ,  p r o g e n ie s  grown i n  195 8 and  d e r iv e d  from 
F^ p l a n t s  w hich were in v o lv e d  i n  i n t e r c r o s s e s .
Mean l i n t  p e r c e n ta g e  o f  F .
P a re n t  an d  F4  p rogeny  d e r i v e d  from  f o l lo w in g  L  p l a n t s
P o p u la t io n 1 2 3 4 5 7 8 N Mean
D e l ta p in e  15 59 4 0 .8
Sea I s l a n d 52 2 7 .3
13 3 0 .0 36 .9 33 .8 35 33 .9
14 32 .8 34 .0 35 .1 36 .8 41 34 .7
15 32 .3 33 .3 37 .1 3 3 .3 3 5 .8 3 3 .2 93 34 .2
16 36 .6 3 5 .6 31.5 33 .1 30 .9 42 33 .5
17 33 .8 32 .9 35 .3 3 6 .3 66 34 .8
18 30 .3 31 .8 3 2 .2 39.1 34 .3 34 33.5
19 2 9 .8 33 .0 34.1 33.1 35 .0 4 0 .1 93 3 4 .2
20 36 .2 3 2 .4 * 3 1 .3 3 7 .2 3 3 .3 * 29 .2 51 3 3 .3
*Progeny c o n t a in e d  o n ly  one p l a n t .
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o r  d i f f e r  a p p r e c i a b l y  from  t h e  a r i t h m e t i c  a v e ra g e  o f  t h e  o r i g i n a l
p a r e n t s .  S in c e ,  how ever ,  s i g n i f i c a n t  i n d i v i d u a l  p l a n t  d i f f e r e n c e
d i d  o c c u r ,  c o n s i d e r a b l e  d i f f e r e n c e s  i n  mean l i n t  p e r c e n ta g e  m igh t
o c c u r  among i n t e r c r o s s  p r o g e n i e s .
The F p o p u l a t i o n s  w ere composed o f  a  t o t a l  o f  455 p l a n t s .
4
The number o f  p l a n t s  i n  eac h  p o p u l a t i o n  v a r i e d  from  34 t o  93 . The 
number o f  p l a n t s  i n  eac h  F^ p ro g en y  v a r i e d  from  1 to  22. Two F^ 
p r o g e n i e s ,  2 0 -3  a n d  2 0 -7 ,  c o n t a i n e d  o n ly  one p l a n t  e a c h .  F iv e  F
4
p r o g e n ie s  c o n t a i n e d  o n ly  f o u r  p l a n t s  eac h  and  t h e  re m a in in g  32 F^ p r o ­
g e n i e s  c o n t a i n e d  f i v e  o r  more p l a n t s  e a c h .
In  t h e  f o l l o w i n g  d i s c u s s i o n  o f  F p o p u l a t i o n s  and  p r o g e n ie s
4
t h e  f o l l o w i n g  te rm in o lo g y  w i l l  be u se d  i n  r e f e r r i n g  t o  l i n t  p e r c e n ta g e  
m a g n i tu d e s :
H igh  l i n t  p e r c e n ta g e  .- A l i n t  p e r c e n ta g e  v a lu e  which 
e x c e e d s  t h e  a r i t h m e t i c  a v e ra g e  o f  th e  o r i g i n a l  p a r e n t s  
by  2.0% o r  m o re .
Low l i n t  p e r c e n ta g e  -  A l i n t  p e r c e n t a g e  v a lu e  w hich 
i s  2.0% o r  more b e lo w  th e  a r i t h m e t i c  a v e ra g e  o f  th e  
o r i g i n a l  p a r e n t s .
I n t e r m e d i a t e  l i n t  p e r c e n ta g e  -  A l i n t  p e r c e n ta g e  v a lu e  
w hich  l i e s  be tw een  2.0% more th a n  an d  2.0% l e s s  th a n  th e  
a r i t h m e t i c  a v e ra g e  o f  t h e  o r i g i n a l  p a r e n t s .
F^ p o p u l a t i o n  13 was composed o f  t h r e e  F^ p r o g e n ie s  w i th  
a  t o t a l  o f  35 p l a n t s .  The mean l i n t  p e r c e n ta g e  o f  F^ p o p u l a t i o n  13 
a g r e e d  v e ry  c l o s e l y  w i th  th e  mean l i n t  p e r c e n ta g e  o f  t h e  t h r e e  F o
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p l a n t s  from  w hich  th e  F p o p u l a t i o n  was d e r i v e d .  F p ro g en y  13-1
4 4
h a d  a low  mean l i n t  p e r c e n t a g e ,  F^ progeny  1 3 -3  h a d  a  h ig h  mean
l i n t  p e r c e n t a g e ,  a n d  F p ro g e n y  13-5  was i n t e r m e d i a t e  i n  mean l i n t
4
p e r c e n t a g e .  T h is  a g r e e d  i n  a  g e n e r a l  way w i th  t h e  r e l a t i v e  l i n t  
p e r c e n ta g e s  o f  t h e  i n d i v i d u a l  Fg p l a n t s  from  w hich  t h e s e  p r o g e n ie s  
w ere d e r i v e d .  I n d i v i d u a l  p l a n t s  o f  F^ p ro g en y  1 3 -3  r a n g e d  i n  l i n t  
p e r c e n ta g e  from  32.1% t o  41.4% . T h ree  p l a n t s  i n  t h i s  p ro g en y  a p p ro a c h ­
e d  o r  s l i g h t l y  e x ce ed ed  t h e  mean l i n t  p e r c e n ta g e  o f  t h e  D e l t a p in e  15
p a r e n t .  I n d i v i d u a l  p l a n t s  i n  F a p ro g en y  1 3 -1 ,  how ever ,  r a n g e d  i n
4
l i n t  p e r c e n ta g e  from  24.0% t o  34.1%. Seven  p l a n t s  i n  t h i s  p ro g en y  
a p p ro a c h e d  o r  were lo w er  t h a n  t h e  mean l i n t  p e r c e n ta g e  o f  t h e  Sea 
I s l a n d  p a r e n t .  F^ p rogeny  13-5  showed c o n s i d e r a b l y  l e s s  v a r i a t i o n  
i n  l i n t  p e r c e n ta g e  among i n d i v i d u a l  p l a n t s  t h a n  th e  two o t h e r  p r o ­
g e n i e s  i n  t h i s  p o p u l a t i o n .
On th e  b a s i s  o f  th e  p ro g en y  p e r fo rm a n c e  i n  F , t h e4
p e r fo rm a n ce  o f  F^ l i n e  13 i n  i n t e r c r o s s e s  would  be e x p e c te d  t o  be
h i g h l y  v a r i a b l e .  I n t e r c r o s s  p r o g e n i e s  i n v o l v i n g  F .  p l a n t  1 3 -3  a s
o
a  p a r e n t  w ould  be e x p e c te d  t o  be r e l a t i v e l y  h ig h  i n  l i n t  p e r c e n t a g e ,  
i n t e r c r o s s  p r o g e n ie s  i n v o l v i n g  p l a n t  13-5  w ould  be  i n t e r m e d i a t e ,  an d  
i n t e r c r o s s  p r o g e n ie s  i n v o l v i n g  p l a n t  13-1  w ould  be low  in  mean l i n t  
p e r c e n t a g e .
The mean l i n t  p e r c e n t a g e  o f  F^ p o p u l a t i o n  14 was 34.77., 
s l i g h t l y  h i g h e r  th a n  th e  a r i t h m e t i c  a v e ra g e  o f  t h e  o r i g i n a l  p a r e n t s .  
T h is  a g r e e d  i n  a  g e n e r a l  way a l s o  w i th  t h e  mean l i n t  p e r c e n t a g e  o f  
th e  fo u r  Fg p l a n t s  from  w h ich  F .̂ p o p u l a t i o n  14 was d e r i v e d .
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A m o d e ra te  d e g re e  o f  v a r i a t i o n  e x i s t e d  in  t h e  mean l i n t  
p e r c e n ta g e s  o f  t h e  f o u r  F .  p r o g e n ie s  o f  F p o p u l a t i o n  1 4 ,  F p r o -
“t  tfc
g e n i e s  1 4 -1 ,  1 4 -2  a n d  14-4 -were i n t e r m e d i a t e  i n  mean l i n t  p e r c e n ta g e
an d  F ,  p ro g e n y  14-5  -was h i g h  i n  mean l i n t  p e r c e n t a g e ,  F p rogeny  4 4
1 4 -4  was composed o f  o n ly  4 p l a n t s  a n d  had  a v e r y  low  d e g re e  o f  v a r i ­
a t i o n  i n  l i n t  p e r c e n ta g e  among i n d i v i d u a l  p l a n t s .  The re m a in in g
t h r e e  F p r o g e n ie s  c o n t a in e d  from  11 t o  15 p l a n t s  eac h  a n d  eac h  h a d  
4
a  h ig h  d e g re e  o f  v a r i a t i o n  i n  l i n t  p e r c e n ta g e  among i n d i v i d u a l  p l a n t s  
w i t h i n  e a c h  p ro g e n y .  F^ p r o g e n i e s  1 4 -2 ,  1 4 -4 ,  an d  14-5 eac h  con ­
t a i n e d  2 t o  3 p l a n t s  w i th  l i n t  p e r c e n ta g e  v a l u e s  n e a r  o r  s l i g h t l y  
e x c e e d in g  t h e  mean l i n t  p e r c e n ta g e  o f  th e  D e l t a p in e  15 p a r e n t .  L i n t  
p e r c e n ta g e  v a l u e s  o f  i n d i v i d u a l  p l a n t s  w i t h i n  F^ p ro g en y  14-1 were 
a l l  n e a r  th e  a r i t h m e t i c  a v e ra g e  o f  t h e  o r i g i n a l  p a r e n t s .
On t h e  b a s i s  o f  p e r fo rm a n c e  o f  F , p r o g e n i e s ,  F ,  p l a n t s
1 4 -1 ,  1 4 -2  and  14 -4  w ould  be e x p e c te d  t o  p ro d u ce  i n t e r c r o s s  p r o g e n ie s  
w i th  i n t e r m e d i a t e  mean l i n t  p e r c e n ta g e  a n d  F^ p l a n t  14 -5  would be 
e x p e c te d  t o  p ro d u ce  i n t e r c r o s s  p r o g e n ie s  h ig h  i n  mean l i n t  p e r c e n t a g e .
F , p o p u l a t i o n  15 c o n t a in e d  s i x  F p r o g e n ie s  a n d  a  t o t a l  
o f  93 p l a n t s .  A l l  p r o g e n ie s  i n  F^ p o p u la t i o n  15 c o n t a i n e d  t e n  o r  
more p l a n t s  eac h  w hich were e v a l u a t e d  f o r  l i n t  p e r c e n t a g e .
On th e  b a s i s  o f  mean l i n t  p e r c e n ta g e  o f  t h e  s i x  F^ p l a n t s  
i n  l i n e  15 w hich  w ere u s e d  in  c r o s s e s ,  t h i s  l i n e  was s u p e r i o r  t o  th e  
o t h e r  sev en  l i n e s .  On th e  b a s i s  o f  t h e  mean l i n t  p e r c e n ta g e  o f  t h e  
p r o g e n ie s  d e r i v e d  from F^ p l a n t s  i n  l i n e  15 , how ever ,  t h e  l i n e  was 
o n ly  a v e ra g e  i n  t h i s  r e s p e c t .  Very l i t t l e  a g re e m e n t  e x i s t e d  i n  th e
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l i n t  p e r c e n ta g e  o f  th e  F p o p u l a t i o n  and  th e  mean l i n t  p e r c e n ta g e
4
o f  th e  F p l a n t s  f rom  -which i t  was d e r i v e d .  The l i n t  p e r c e n ta g e  o f  
o
p r o g e n ie s  1 5 -3 ,  1 5 -4 ,  15 -5  a n d  15-6  a g r e e d  in  a  g e n e r a l  way w i th  
t h e  l i n t  p e r c e n t a g e  o f  t h e  Fg p l a n t s  from w hich  th e y  w ere d e r i v e d .  
T here  was, how ever ,  l a c k  o f  a g re e m e n t  f o r  F^ p r o g e n ie s  15-1  and  1 5 -2 .
A r e l a t i v e l y  h ig h  d e g re e  o f  v a r i a t i o n  e x i s t e d  i n  th e  l i n t  
p e r c e n ta g e  o f  i n d i v i d u a l  p l a n t s  w i t h i n  each  o f  t h e  F^ p r o g e n ie s  o f  
l i n e  15 .
On th e  b a s i s  o f  p e r fo rm a n c e  o f  F^ p r o g e n i e s ,  F^ p l a n t s
1 5 -1 ,  1 5 -2 ,  1 5 -4 ,  1 5 -5  a n d  15-6  w ould  be e x p e c te d  t o  p ro d u ce  i n t e r ­
c r o s s  p r o g e n ie s  w i th  i n t e r m e d i a t e  mean l i n t  p e r c e n ta g e  and  Fg p l a n t
1 5 -3  w ould  be  e x p e c te d  t o  p ro d u ce  i n t e r c r o s s  p r o g e n ie s  w i th  h ig h  
mean l i n t  p e r c e n t a g e ,
F p o p u l a t i o n  16 c o n t a in e d  f i v e  F ,  p r o g e n ie s  a n d  a  t o t a l  
4 4
o f  42 p l a n t s .  F^ p r o g e n ie s  16 -3  an d  16-7  ea c h  c o n t a in e d  o n ly  f o u r  
p l a n t s .  The mean l i n t  p e r c e n ta g e  o f  F^ p o p u l a t i o n  16 was 33.5% 
w hich  a g r e e d  v e r y  c l o s e l y  w i th  t h e  mean l i n t  p e r c e n t a g e  o f  th e  f i v e  
Fg p l a n t s  f rom  w hich th e y  w ere d e r i v e d .  T here  w as, how ever ,  a  l a c k  
o f  a g ree m en t  w i th  th e  mean l i n t  p e r c e n ta g e  o f  l i n e  16 when t e s t e d  
on a l i n e  b a s i s  d u r in g  1956 arid 1957. The l a c k  o f  ag ree m en t  be tw een  
th e  mean l i n t  p e r c e n ta g e  o f  t h e  F^ p o p u l a t i o n  o f  l i n e  16 and th e  
a v e ra g e  p e r fo rm a n c e  o f  l i n e  16 d u r in g  1956 an d  1957 i s  p r o b a b ly  due 
t o  t h e  f a c t  t h a t  a l l  o f  th e  f i v e  F^ p l a n t s  w hich  were s e l e c t e d  a s  
i n t e r c r o s s  p a r e n t s  i n  t h i s  l i n e  were w e l l  b e lo w  th e  mean o f  t h e  l i n e  
i n  l i n t  p e r c e n t a g e .
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R e l a t i v e l y  good a g re e m e n t  e x i s t e d ,  h o w e v e r ,  b e tw ee n  th e
mean l i n t  p e r c e n t a g e  o f  i n d i v i d u a l  F p r o g e n i e s  o f  l i n e  16 a n d  th e
4
l i n t  p e r c e n t a g e  o f  t h e  F» p l a n t s  from  w h ich  th e y  w ere d e r i v e d ,o
On th e  b a s i s  o f  p e r fo rm a n c e  o f  F^ p r o g e n i e s ,  F^ p l a n t s
16-6  a n d  1 6 -8  w o u ld  be  e x p e c t e d  t o  p ro d u c e  i n t e r c r o s s  p r o g e n i e s
w i th  lo w  mean l i n t  p e rc e n ta g e ,  F p l a n t s  1 6 -5  a n d  1 6 -7  w ou ld  be e x -
o
p e c t e d  t o  p ro d u ce  i n t e r c r o s s  p r o g e n i e s  w i t h  i n t e r m e d i a t e  mean l i n t
p e r c e n t a g e ,  a n d  F_ p l a n t  16-3  w o u ld  be e x p e c t e d  t o  p ro d u c e  i n t e r c r o s s
3
p r o g e n ie s  w i th  h ig h  mean l i n t  p e r c e n t a g e .
F p o p u l a t i o n  17 was composed o f  fo u r  F . p r o g e n i e s  a n d
a t o t a l  o f  66 p l a n t s .  The number o f  p l a n t s  i n  e a c h  F .  o ro g e n y  in4 ‘
F^ p o p u l a t i o n  17 r a n g e d  f r o m ,13 t o  19 ,
The mean l i n t  p e r c e n t a g e  o f  F^ p o p u l a t i o n  17 was 34.8%,
1.4% lo w e r  th a n  t h e  a v e r a g e  o f  t h e  f o u r  F p l a n t s  from  w hich  i t  was
d e r i v e d ,  a n d  2.2% lo w e r  th a n  t h e  a v e r a g e  p e r fo rm a n c e  o f  l i n e  17
d u r in g  1956 an d  1 9 5 7 .
R e l a t i v e l y  good  a g re e m e n t  e x i s t e d  b e tw ee n  th e  mean l i n t
p e r c e n t a g e  o f  e a c h  F^ p ro g en y  i n  l i n e  17 a n d  t h e  l i n t  p e r c e n t a g e
o f  th e  F p l a n t  f ro m  w hich  i t  was d e r i v e d ,  o
Each o f  t h e  F p ro c re n ie s  i n  F p o p u l a t i o n  17 w h ich  w ere 
4 4
e v a l u a t e d  f o r  l i n t  p e r c e n ta g e  c o n t a i n e d  f ro m  1 t o  4 p l a n t s  w h ich  
w ere e s s e n t i a l l y  e q u a l  t o  o r  s l i g h t l y  h i g h e r  t h a n  t h e  l i n t  p e r c e n t a g e  
o f  t h e  D e l t a p in e  15 p a r e n t .
On th e  b a s i s  o f  p e r fo rm a n c e  o f  F^ p r o g e n i e s ,  Fg p l a n t s
1 7 -1 ,  1 7 -5  an d  1 7 -6  w ould  be e x p e c t e d  t o  p ro d u c e  i n t e r c r o s s  p r o g e n i e s
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i n t e r m e d i a t e  i n  mean l i n t  p e r c e n ta g e  a n d  F„ p l a n t  1 7 -8  w ould  be
u
e x p e c t e d  t o  p roduce  i n t e r c r o s s  p r o g e n ie s  h ig h  i n  mean l i n t  p e r c e n t a g e .
F p o p u l a t i o n  18 c o n ta in e d  f i v e  F p r o g e n ie s  an d  a  t o t a l  
4 4
o f  34 p l a n t s .  The mean l i n t  p e r c e n ta g e  o f  F .  p o p u l a t i o n  18 was4
33.5% w hich  a g r e e d  c l o s e l y  w i th  th e  mean l i n t  p e r c e n ta g e  o f  t h e  f i v e
F p l a n t s  from  w hich  i t  was d e r i v e d  a n d  th e  mean l i n t  p e r c e n ta g e
3 *
o f  l i n e  18 when e v a l u a t e d  on a  l i n e  b a s i s  d u r in g  1956 a n d  1957 .
The mean l i n t  p e r c e n ta g e s  o f  i n d i v i d u a l  F, p r o g e n ie s  in
F .  p o p u l a t i o n  18 r a n g e d  from  3 0 .3  t o  3 9 .1 .  F . p r o g e n ie s  18-1  and4 4
1 8 -3  h ad  low  mean l i n t  p e r c e n t a g e ,  F^ p r o g e n ie s  18-5 a n d  18-8  h a d  
i n t e r m e d i a t e  l i n t  p e r c e n t a g e s ,  and  F^ p ro g en y  1 8 -7  h a d  h ig h  mean 
l i n t  p e r c e n t a g e ,  e s s e n t i a l l y  e q u a l  t o  t h a t  o f  th e  h ig h  l i n t  p e r c e n ta g e  
p a r e n t .  F^ p ro g en y  18-7  w as, how ever,  composed o f  o n ly  f o u r  p l a n t s .
Due to  t h e  low  number o f  p l a n t s ,  4 t o  7 ,  e v a l u a t e d  f o r  l i n t  
p e r c e n ta g e  i n  fo u r  o f  th e  f i v e  F^ p r o g e n i e s  i n  F^ p o p u l a t i o n  18 , th e  
r e l i a b i l i t y  o f  b a s in g  p r e d i c t e d  p e r fo rm a n c e  o f  t h i s  l i n e  i n  i n t e r ­
c r o s s e s  on th e s e  d a t a  m ig h t be q u e s t i o n a b l e .
B ased on t h e  d a t a  o b t a i n e d  i n  F , how ever,  F p l a n t s  18-1
4 3
a n d  18-3  w ould  be e x p e c te d  t o  p ro d u ce  i n t e r c r o s s  p r o g e n ie s  w i th  low
mean l i n t  p e r c e n t a g e ,  F p l a n t s  18-5  a n d  18-8  w ould  be e x p e c te d  to
o
p ro d u ce  i n t e r c r o s s  p r o g e n ie s  w i th  i n t e r m e d i a t e  mean l i n t  p e r c e n ta g e ,  
a n d  F^ p l a n t  18-7  w ould  be e x p e c te d  t o  p roduce  i n t e r c r o s s  p r o g e n ie s  
w i th  h i g h  mean l i n t  p e r c e n t a g e .
F^ p o p u l a t i o n  19 c o n t a in e d  s i x  F^ p r o g e n ie s  a n d  a  t o t a l  o f  
93 p l a n t s .  The mean l i n t  p e r c e n ta g e  o f  F^ p o p u l a t i o n  19 was 34.2%,
63
2.2% lo w e r  t h a n  t h e  mean o f  th e  l i n e  d u r in g  1956 and  1957 and  2.1%
lo w e r  th a n  th e  mean o f  th e  s i x  F^ p l a n t s  from  -which i t  was d e r i v e d .
Mean l i n t  p e r c e n t a g e  o f  t h e  F p r o g e n ie s  i n  t h i s  p o p u l a t i o n  r a n g e d
4
from  29.8% t o  40.1% . F^ p rogeny  1 9 -1  h ad  a  low  mean l i n t  p e r c e n t a g e ,  
F^ p r o g e n ie s  1 9 -2 ,  1 9 -3 ,  1 9 -4  a n d  19-5  h a d  i n t e r m e d i a t e  mean l i n t  
p e r c e n t a g e s ,  a n d  F^ p ro g en y  19-7  h a d  a h ig h  mean l i n t  p e r c e n t a g e .
F^ p ro g en y  19-7  h a d  a mean l i n t  p e r c e n ta g e  a p p r o a c h in g  t h a t  o f  bhe 
D e l t a p in e  15 p a r e n t .  L i n t  p e r c e n t a g e  v a l u e s  f o r  i n d i v i d u a l  p l a n t s  
w i t h i n  F^ p rogeny  19 -7  r a n g e d  from  38.7%  t o  42.3%.
A h ig h  d e g re e  o f  v a r i a t i o n  i n  l i n t  p e r c e n ta g e  o f  i n d i v i ­
d u a l  p l a n t s  o c c u r r e d  w i t h i n  eac h  F ,  p ro g en y  o f  F , p o p u l a t i o n  19 w i th
4 4
t h e  e x c e p t i o n  o f  F^ p ro g en y  1 9 -7 .
On t h e  b a s i s  o f  p e r fo rm a n c e  o f  F^ p r o g e n i e s ,  F^ p l a n t
19-1  w ould  be e x p e c t e d  t o  p ro d u ce  i n t e r c r o s s  p r o g e n ie s  low  i n  mean 
l i n t  p e r c e n t a g e ,  F p l a n t s  1 9 -2 ,  1 9 - 3 ,  19-4  an d  19-5  w ould  be s x -O
p e c t e d  to  p ro d u ce  i n t e r c r o s s  p r o g e n ie s  w i th  i n t e r m e d i a t e  mean l i n t  
p e r c e n t a g e ,  a n d  F^ p l a n t  1 9 -7  w ould  be e x p e c te d  t o  p ro d u c e  i n t e r ­
c r o s s  p r o g e n ie s  w i th  h ig h  mean l i n t  p e r c e n t a g e .
F„ p o p u l a t i o n  20 c o n t a i n e d  s i x  F p r o g e n ie s  a n d  a t o t a l  
4 4
o f  51 p l a n t s .  Two o f  t h e  p r o g e n ie s  i n  t h i s  p o p u l a t i o n ,  20 -3  a n d
2 0 -7 ,  c o n t a i n e d  o n ly  one p l a n t  e a c h  w hich was e v a l u a t e d  f o r  l i n t  
p e r c e n t a g e .  The mean l i n t  p e r c e n ta g e  o f  F^ p o p u l a t i o n  20 was 33.3%, 
2.6% lo w e r  th a n  t h e  l i n e  a v e ra g e  d u r i n g  1956 an d  1957 an d  3.1% lo w e r  
t h a n  th e  mean o f  t h e  F^ p l a n t s  from  w hich i t  was d e r i v e d .  These
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d i f f e r e n c e s  a r e  p r o b a b ly  a t t r i b u t a b l e  t o  th e  r e l a t i v e l y  low  number 
o f  p l a n t s  c o n t a in e d  i n  fo u r  o f  th e  s i x  Fd p r o g e n ie s  w hich  com­
p r i s e d  p o p u l a t i o n  20. F o r  t h i s  r e a s o n ,  b a s in g  p r e d i c t e d
p e r fo rm a n c e  o f  F p l a n t s  i n  i n t e r c r o s s e s  on t h e s e  d a t a  m ig h t  be 
3
q u e s t i o n a b l e .
On t h e  b a s i s  o f  a v a i l a b l e  d a t a  r e l a t i n g  t o  t h e  p e r fo rm a n c e
o f  F p r o g e n i e s ,  how ever ,  F o l a n t  20-8 would be e x p e c te d  t o  p r o -  
4 3
duce i n t e r c r o s s  p r o g e n i e s  low  i n  mean l i n t  p e r c e n ta g e ,  F p l a n t s
2 0 -3 ,  20-4  and  20-7 would  be  e x p e c te d  t o  p ro d u c e  i n t e r c r o s s  p r o g e n ie s
i n t e r m e d i a t e  i n  l i n t  p e r c e n t a g e ,  a n d  F p l a n t s  20-2 and  20-5 would
o
be  e x p e c te d  t o  p ro d u c e  i n t e r c r o s s  p r o g e n ie s  h ig h  i n  mean l i n t  
p e r c e n t a g e .
B ased on p ro g en y  p e r fo rm a n c e  in  F , 9 o f  th e  39 F p l a n t s
4 3
w hich  w ere in v o lv e d  a s  p a r e n t s  in  i n t e r c r o s s e s  would be e x p e c te d  
t o  p ro d u ce  i n t e r c r o s s  p r o g e n ie s  w i th  h ig h  mean l i n t  p e r c e n t a g e ,  23 
o f  t h e  39 F p l a n t s  would be  e x p e c te d  t o  p ro d u ce  i n t e r c r o s s  p r o g e n ie s  
w i th  i n t e r m e d i a t e  mean l i n t  p e r c e n t a g e ,  and  7 o f  t h e  39 F p l a n t s  
w ould  be e x p e c te d  t o  p ro d u c e  i n t e r c r o s s  p r o g e n ie s  w i th  lo w  l i n t  
p e r c e n t a g e .
On th e  b a s i s  o f  t h e s e  d a t a  a p p r o x im a te ly  23% o f  t h e  i n t e r ­
c r o s s  p a r e n t  p l a n t s  w ere c l a s s i f i e d  a s  h ig h  i n  l i n t  p e r c e n t a g e .  The 
r e m a in in g  77% w ere c l a s s i f i e d  a s  e i t h e r  i n t e r m e d i a t e  o r  low  i n  l i n t  
p e r c e n t a g e .  The e f f e c t  o f  t h e  f i r s t  c y c l e  o f  r e c u r r e n t  s e l e c t i o n  
would t h e r e f o r e  p re su m ab ly  be d e p e n d e n t  t o  some d e g re e  upon th e
r e l a t i v e  f r e q u e n c y  o f  o c c u r r e n c e  i n  F p l a n t  i n t e r c r o s s  c o m b in a t io n s
3
o f  t h e  v a r i o u s  p a r e n t  p l a n t  c l a s s e s .
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B e h a v io r  o f  t h e  F i r s t  C ycle  R e c u r r e n t  
S e l e c t i o n  P o p u la t io n
A f r e q u e n c y  d i s t r i b u t i o n  and s t a t i s t i c a l  d a t a  f o r  t h e
o r i g i n a l  p a r e n t s  and  t h e  83 i n t e r c r o s s  p r o g e n ie s  o f  th e  f i r s t
c y c l e  r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n  a r e  p r e s e n t e d  i n  T ab le  5 .
I n t e r c r o s s  p o p u l a t i o n s  a r e  d e s i g n a t e d  by th e  num bers a s s ig n e d  t o
th e  F l i n e s  i n v o lv e d  i n  th e  c r o s s  and i n t e r c r o s s  p r o g e n ie s  a r e  o
d e s i g n a t e d  by t h e  F^ l i n e  and p l a n t  numbers in v o lv e d  i n  th e  i n t e r ­
c r o s s .  P l a n t s  o f  t h e  p a r e n t a l  s t r a i n s  and  o f  e a c h  i n t e r c r o s s  
p ro g en y  a r e  g ro u p e d  i n t o  c l a s s  i n t e r v a l s  o f  2 .0  l i n t  p e r c e n ta g e  u n i t s  
and eac h  c l a s s  i n t e r v a l  i s  d e s i g n a t e d  by i t s  mean. The e s t i m a t e s  o f  
v a r i a b i l i t y  t h a t  o c c u r r e d  f o r  l i n t  p e r c e n ta g e  w i t h i n  th e  p a r e n t a l  
s t r a i n s ,  w i t h i n  t h e  i n t e r c r o s s  p o p u l a t i o n s ,  w i t h i n  s e v e r a l  o f  th e  
h ig h  l i n t  p e r c e n ta g e  i n t e r c r o s s  p r o g e n i e s ,  and w i t h i n  t h e  f i r s t  c y c le  
r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n  a r e  p r e s e n t e d  in  t a b l e  5 a s  s t a n d a r d  
d e v i a t i o n s  an d  c o e f f i c i e n t s  o f  v a r i a t i o n .
The 59 p l a n t s  o f  th e  h ig h  l i n t  p e r c e n ta g e  p a r e n t ,  d e l t a p i n e  
15, r a n g e d  i n  l i n t  p e r c e n ta g e  from  t h e  38.0% c l a s s  i n t e r v a l  t o  t h e  
48.0% c l a s s  i n t e r v a l .  Two p l a n t s  o c c u r r e d  w hich a p p ro a c h e d  49.0% 
w hich would be e x t r e m e ly  h ig h .  S in c e  t h e  b e t t e r  s o u r c e s  o f  h ig h  
l i n t  p e r c e n ta g e  a v a i l a b l e  i n  c o t t o n  b r e e d i n g  p rog ram s do n o t  a p p ro a c h  
t h i s  l e v e l ,  i t  i s  h i g h l y  p r o b a b le  t h a t  t h e  o c c u r r e n c e  o f  t h e s e  two 
p l a n t s  i s  due  t o  an  e r r o r  i n  t h e  g in n i n g  and w e ig h in g  o f  t h e  sam p les  
f rom  w hich l i n t  p e r c e n ta g e  was c a l c u l a t e d .
T able  5 . F requency  d i s t r i b u t i o n  an d  s t a t i s t i c a l  d a t a  f o r  l i n t  p e r c e n ta g e  f o r  p a r e n t s  o f  th e  o r i g i n a l  
i n t e r s p e c i f i c  c r o s s  and  p r o g e n ie s  o f  83 p l a n t  i n t e r c r o s s  co m b in a t io n s  among 8 s e l e c t e d  
Fg l i n e s .
_________ No. o f  p l a n t s  in  l i n t  p e r c e n ta g e  c l a s s e s ________________  No.
P o p u la t io n  20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 P l a n t s  Mean s . d .  C.V.%
P a r e n t s
D e l t a p in e  15 8 27 21 1 2 59 40.85 1 .9 2 4 .70
Sea I s l a n d 4 19 25 1 1 1 1 52 27.29 2.01 7 .36
I n t e r c r o s s  P ro g e n ie s I n t e r c r o s s P o p u la t io n s
13 x  15
13-1 x 15-3 2 5 1 8 34.36
13-3  x 15-2 1 2 2 2 1 8 37.78 2 .80 7 .4 0
13-3  x 15-5 2 3 2 1 1 9 35 .02
13-5 x 15-2 1 3 3 4 3 2 1 17 28 .03
T o ta l 1 3 3 4 3 6 9 4 4 3 2 42 32.59 5 .02 15 .40
13 x  18
13-1 x 18-1 1 3 2 1 2 9 28.61
13-3  x 18-1 1 2 3 1 7 34.73
13-5 x 1 8 -7 1 1 1 2 2 7 33.44
T o ta l 1 3 3 2 2 5 3 3 23 31.94 4 .3 2 1 3 .5 3
CDOl
Table 5. Cont'd.
_________ No. o f  p l a n t s  i n  l i n t  p e r c e n ta g e  c l a s s e s ________________
P o p u la t io n  20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 P l a n t s  Mean s . d .  C.V.%
I n t e r c r o s s  P ro g e n ie s  I n t e r c r o s s  P o p u la t io n s
13 x  19
13-1 x 19-1 2 2 3 4 1 1 13 31.51
T o ta l 2 2 oO 4 1 1 13 31.51 4 .57 1 4 .5 0
13 x  20
13-1 x 20-3 2 4 3 1 2 12 31.30
13-5 x 20-4 2 2 3 1 2 1 12 32.98
13-5 x 20-7 4 1 2 4 11 29.00
T o ta l 4 5 8 10 2 3 1 35 31.15 3 .60 11 .56
14 x 15
1 4 -2  x 15-2 2 1 i 1 5 33.84
14-2  x 15-4 1 6 2 4 1 ■\X 15 33.87
14-2  x 1 5 -5 1 4 6 4 2 17 30.31
1 4 -4  x 15-5 1 6 2 1 1 11 31.18
14-4  x 15-6 1 3 1 3 8 28 .99
14-5 x 15-2 1 3 1 2 4 1 1 13 37 .68 5 .0 8 1 3 .4 8
T o ta l 2 1 7 17 18 4 9 3 6 1 1 69 33 .24 1 .85 5 .56
Table 5. Cont'd.
No. o f  p l a n t s  in  l i n t  p e r c e n ta g e  c l a s s e s ________________  No.
P o p u la t io n  20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 P l a n t s  Mean s . d .  C.V.%
I n t e r c r o s s  P ro g e n ie s  I n t e r c r o s s  P o p u la t io n s
14 x  18
14-1 x  18-1 1 5 1 2 9 30.87
1 4-2  x  13-1 1 2 4 4 5 3 19 35.89
14-4  x  18-1 1 1 2 1 1 1 7 35.07
14-5 x  18-1 4 3 3 1 11 32.02
14-5 x  18-7 .1 4 1 5 11 35.01
T o ta l 2 11 11 11 7 11 4 57 34 .08
14 x  19
14-1 x 19-1 1 ' X 6 4 1 15 32.65
14-1 x 19-2 1 4 4 r-0 1 1 1 13 31.23
14-1 x 19-3 1 2 3 3 6 3 3 1 22 33 .82
14-1 x 19-4 X 4 1 2 1 9 31 .93
14-4  x 19-1 3 3 5 4 1 16 35.56




_________ No. o f  p l a n t s  i n  l i n t  p e r c e n ta g e  c l a s s e s _______________________ K°*
P o p u la t io n  20 22 24 26 28 30 32 34 36 33 40 42 44 46 48 50 P l a n t s  Mean s . d .  C.V.7„
I n t e r c r o s s  P ro g e n ie s  I n t e r c r o s s  P o p u la t io n s
15 X 15
15-2  x  16-7 1 1 1 2 1 6 32 .82
15-3  x  16-5 1 2 4 7 1 2 17 35.22
15-6  x  16-5 3 4 4 11 32.83
T o ta l 1 5 r >/ 5 11 2 2 34 34 .02 3.05 8 .37
15 X 17
15-3  x  17-5 1 4 1 2 8 34.75
15-5  x  17-6 2 1 2 1 6 36.65 1 .8 5 3.96
T o ta l 1 6 2 4 1 14 35.56 2 .04 5 .7 4
15 X 18
15-1  x  18-1 2 3 3 2 3 2 1 1 17 31.92
1 5-3  x  18-1 2 4 1 '1 8 32 .44
15-4  x  13-3 1 1 5 2 2 1 2 14 29 .92
15-6  x  13-5 1 1 1 3 40 .40




Ho. o f  p l a n t s  i n  l i n t  p e r c e n ta g e  c l a s s e s _______________________ No.
P o p u la t io n  20 22 24 26 28 30 32 34 36 38 40 42 44 45 48 50 P la n t s Mean s . d . C .W
I n t e r c r o s s  P ro g e n ie s I n t e r c r o s s ; P o p u la t io n s
15 x  19
15-1 x 19-1 4 2 1 7 33.31
15-2  x 19-1 1 2 1 1 5 33.88
15-2  x 19-3 Oyj 2 2 4 3 2 1 17 35.49
15-3  x 19-3 1 1 5 7 U 1X 18 35.76
1 5-3  x 19-5 1 3 3 7 5 3 22 35.87
15-5 x 19-3 2 1 1 4 36 .83
15-6  x 19-7 1 1 1 2 2 1 8 35.41
T o ta l 1 6 13 15 23 14 7 2 81 35 .42 2.91 8 .22
15 x 20
15-2  x 20-4 l 1 1 3 1 1 8 33.31
15-3  x 20-8 3 3 36.30
15-4  x 20-5 1 4 ' 4 6 2 1 18 37 .14 3 .30 8.87
T o ta l 1 2 1 7 8 7 2 1 29 36.00 3 .48 9.67
Table 5 . Contrd.
No. o f  p l a n t s  i n  l i n t  p e r c e n ta g e  c l a s s e s No.
P o p u la t io n  20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 P l a n t s Mean s . d .
I n t e r c r o s s  P ro g e n ie s I n t e r c r o s s  P o p u la t io n s
16 x  17
16-3  x  17-8 2 1 11 4 18 36 .63 2.60
T o ta l 2 1 11 4 18 36 .63 2 .60
15 x  19
16-5 x  19-1 1 2 OCi 1 1 2 9 36.60 4 .57
16-6  x 19-1 1 2 1 3 1 1 9 32.80
16-7  x  19-5 2 1J. 1 5 9 34.32
16-8  x 1 9 -3 1 2 2 oCl 1 2 1 11 33.68
T o ta l 3 6 4 8 Q 4 2 2 38 34.32 3.56
17 x  18
17-6 x  18-7 1 2 2 1 2 8 36.85 4 .7 9
17-8  x  18-5 1 4 4 4 13 36.00 1 .97
17-8  x  18-7 2 1 4 2 2 12 35.49







Table 5 . C ont'd.
_________ No. o f  p l a n t s  i n  l i n t  p e r c e n ta g e  c l a s s e s ________________  No.
P o p u la t io n  20 22 24 26 28 30 32 34 36 38 40 42 44 46 43 50 P l a n t s  Mean s . d .  C.V.%
I n t e r c r o s s  P ro g e n ie s  I n t e r c r o s s  P o p u la t io n s
17 x  19
17-1 x 19-3 5 3 1 9 35.43
17-5  x 19-1 1 2 2 5 7 1 18 32.24
17-5  x 19-2 1 1 2 2 3 1 1 11 34 .14
17-5  x 19-3 3 5 1 1 3 1 14 34.01
17-6 x 19-5 1 2 4 3 2 2 14 35.42
17-6  x 19-7 5 4 5 2 3 2 21 37.36 3 .32 10 .21
17-8  x 19-5 1 1 oL t 5 3 3 15 38.31 2 .93 7 .65
T o ta l 2 2 7 20 20 17 17 8 7 o 102 35.35 3 .75 10.61
17 x  20
17-1  x 20-8 3 3 33.90
17-5  x 20-8 1 8 7 4 20 31 .53
17-8  x 20-8 1 2 3 6 2 1 15 35.03
T o ta l 2 8 9 10 6 o4 j 1 3S 33.10 2 .69 8 .13
Table 5 . C ont'd.
No. o f  p l a n t s  i n  l i n t  p e r c e n ta g e  c l a s s e s No.
P o p u la t io n 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 P l a n t s Mean s . d .
I n t e r c r o s s  ;P ro g e n ie s I n t e r c r o s s  P o p u la t io n s
18 x  19
18-1 x 19-1 1 2 7 2 2 14 31.94
18-1  x 1 9 -3 1 1 2 2 1 1 8 32.08
18-1 x 19-5 1 1 39.20
18-5  x 19-1 1 1 3 4 5 2 2 19 35.03
18-7  x 19-2 2 4 3 2 11 35.78
18-7  x 19-3 1 1 2 1 1 6 37.20 3 .46
18-7  x 19-4 1 4 4 1 1 11 33 .44
T o ta l 1 4 5 19 16 8 9 6 1 70 32 .59 7 .6 9
18 x  20
18-1 x 20-3 1 1 1 5 1 1 1 1 12 30.32
18-1 x 20-7 1 2 3 3 2 16 34.60
1 8-3  x 20-7 1 , 2 2 4 1 2 12 31.66
18-5  x 20-4 1 3 1 2 4 1 12 34.50
18-7  x 20-7 1 1 4 2 1 8 36.65 2 .56
1 8 -8  x 20-8 1 1 7 8 1 3 2 23 34 .06
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Table 5. C ont'd.
_________ No. o f  p l a n t s  i n  l i n t  p e r c e n ta g e  c l a s s e s  .___________  No.
P o p u la t io n  20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 P l a n t s  Mean s . d .  C.V.%
I n t e r c r o s s  P ro g e n ie s  I n t e r c r o s s  P o p u la t io n s
19 x  20
19-1 x  20-2 1 1 8 4 5 1 20 33.65
19-1  x  20-8 1 1 7 1 10 31.47
1 9-2  x  20-7 3 5 1 , 2 1 1 13 35.42
19-3  x  20-7 4 3 2 5 6 1 2 23 35.52
19-4  x  20-7 2 ■ 4 3 2 5 1 17 33.05
19-4  x  20-8 1 1 6 4 3 4 2 21 32.37
T o ta l 1 1 4 16 28 17 20 10 4 2 1 104 33 .73
Grand T o ta l  1005 33 .82  4 .17  1 2 .3 3
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A c o e f f i c i e n t  o f  v a r i a t i o n  o f  4.7% -was fo u n d  i n  t h i s  
s tu d y  f o r  t h e  D e l t a p i n e  15 p a r e n t .  T h i s  lo w  c o e f f i c i e n t  o f  v a r i a t i o n  
a g r e e s  g e n e r a l l y  w i th  t h e  1.5% fo u n d  by  Limaye ( 2 1 ) ,  an d  t h e  2.3% 
fo u n d  by  F e r re r -M o n g e  ( 6 ) ,  i n  s t u d i e s  r e l a t i n g  t o  t h e  F^ a n d  F
La  O
p o p u l a t i o n s  o f  t h e  o r i g i n a l  c r o s s  i n v o l v e d  in  t h i s  s t u d y .  T h i s  a l s o  
a g r e e s  r a t h e r  c l o s e l y  w i th  t h e  3.6% r e p o r t e d  by  S h e p h e rd  (3 1 )  f o r  
t h i s  p a r e n t  when grow n d u r in g  1 9 6 0 .  The lo w  c o e f f i c i e n t  o f  v a r i a t i o n  
f o r  l i n t  p e r c e n t a g e  f o r  t h i s  p a r e n t  p r o b a b l y  i n d i c a t e s  a  homozygous 
c o n d i t i o n  f o r  l i n t  p e r c e n t a g e  a n d  t h a t  t h e  i n f l u e n c e  o f  e n v i ro n m e n t  
on e x p r e s s i o n  o f  l i n t  p e r c e n ta g e  was low .
The 52 p l a n t s  o f  t h e  lo w  l i n t  p e r c e n t a g e  p a r e n t ,  S ea  I s ­
l a n d ,  r a n g e d  i n  l i n t  p e r c e n ta g e  from  t h e  24.0% c l a s s  i n t e r v a l  t o  t h e  
36.0% c l a s s  i n t e r v a l .  The c o e f f i c i e n t  o f  v a r i a t i o n  f o r  t h e  Sea 
I s l a n d  p a r e n t  i n  t h i s  s tu d y  was 7.36%, s l i g h t l y  h i g h e r  t h a n  t h e  3.53% 
r e p o r t e d  by Limaye (2 1 )  an d  t h e  4.4% r e p o r t e d  by F e r re r -M o n g e  (6 ) ,  
b u t  e s s e n t i a l l y  e q u a l  t o  th e  7.8% r e p o r t e d  by  S h e p h e rd  (3 1 )  i n  s t u d i e s  
i n v o l v i n g  t h i s  Sea I s l a n d  s t r a i n  d u r i n g  1960 .  The h i g h e r  c o e f f i c i e n t  
o f  v a r i a t i o n  f o r  t h i s  p a r e n t  i n d i c a t e s  t h e  p o s s i b i l i t y  o f  t h e  o c c u r r ­
e n c e  o f  some g e n e t i c  v a r i a t i o n  w i t h i n  t h i s  s t r a i n  o r  t h a t  t h e  i n f l u e n c e  
o f  e n v i ro n m e n t  was g r e a t e r  t h a n  t h a t  n o t e d  f o r  t h e  D e l t a p in e  15 p a r e n t .
The mean l i n t  p e r c e n t a g e s  r e p o r t e d  f o r  t h e  D e l t a p i n e  15 
p a r e n t  (40.9% ) a n d  t h e  Sea I s l a n d  p a r e n t  (27.3% ) a g r e e  v e r y  c l o s e l y  
w i t h  means r e p o r t e d  p r e v i o u s l y  b y  Limaye (2 1 )  and  S h e p h e rd  (3 1 )  
w o rk in g  w i th  t h e s e  same p a r e n t a l  s t r a i n s .
When grown d u r in g  1958 i n  t h i s  s tu d y  th e  o r i g i n a l  p a r e n t s  
d i f f e r e d  i n  mean l i n t  p e r c e n t a g e  by 13.56% . The a r i t h m e t i c  a v e r a g e  
o f  th e  p a r e n t s  f o r  l i n t  p e r c e n t a g e  was 34.07%.
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The mean l i n t  p e r c e n ta g e  o f  t h e  e n t i r e  f i r s t  c y c l e  r e ­
c u r r e n t  s e l e c t i o n ,  (T ab le  5) was 33.82%, w hich was e s s e n t i a l l y  
e q u a l  t o  t h e  a r i t h m e t i c  a v e ra g e  o f  t h e  mean l i n t  p e r c e n t a g e s  o f  
t h e  o r i g i n a l  p a r e n t s  (34 .07% ). Limaye r e p o r t e d  a  mean l i n t  p e r ­
c e n t a g e  o f  30.7% f o r  t h e  F_ p o p u l a t i o n  from  t h i s  same o r i g i n a l  c r o s s .
C l
The mean l i n t  p e r c e n t a g e  o f  t h e  f i r s t  c y c l e  r e c u r r e n t  s e l e c t i o n  
p o p u l a t i o n  t h e r e f o r e  ex ce ed ed  t h e  r e p o r t e d  mean l i n t  p e r c e n ta g e  o f  
t h e  F p o p u la t i o n  b y  3.1%.
C l
The c o e f f i c i e n t  o f  v a r i a t i o n  f o r  th e  f i r s t  c y c le  r e c u r r e n t  
s e l e c t i o n  p o p u l a t i o n  (Table  5) m s  12.3%, which -was o n ly  s l i g h t l y  
b e lo w  th e  13.3% r e p o r t e d  by Limaye f o r  t h e  p o p u l a t i o n .
E ig h te e n  o f  th e  20 i n t e r c r o s s  p o p u l a t i o n s  i n  th e  s tu d y  
w ere  composed o f  tw o o r  more i n t e r c r o s s  p r o g e n ie s  a n d  th e  mean l i n t  
p e r c e n t a g e s  o f  t h e s e  18 p o p u l a t i o n s  ra n g e d  from 31.15% to  36.02%.
On t h e  b a s i s  o f  mean l i n t  p e r c e n ta g e ,  t h e r e f o r e ,  t h e  i n t e r c r o s s  
p o p u l a t i o n s  d i d  n o t  v a r y  a p p r e c i a b l y  from  th e  a r i t h m e t i c  a v e r a g e  o f  
t h e  mean l i n t  p e r c e n t a g e s  o f  t h e  o r i g i n a l  p a r e n t s  a n d  a p p a r e n t l y  none 
was d e f i n i t e l y  s u p e r i o r  in  c o n c e n t r a t i o n  o f  g en es  f o r  h ig h  l i n t  
p e r c e n t a g e .  Only two i n t e r c r o s s  p o p u l a t i o n s  had  a  mean l i n t  p e r ­
c e n ta g e  e x c e e d in g  t h a t  o f  th e  a r i t h m e t i c  a v e ra g e  o f  t h e  o r i g i n a l  
p a r e n t s  by a p p r o x im a te ly  2.0% a n d  none o f  th e  i n t e r c r o s s  p o p u l a t i o n s  
h a d  a  mean l i n t  p e r c e n ta g e  v a l u e  a p p ro a c h in g  t h a t  o f  th e  h i g h  l i n t  
p e r c e n t a g e  p a r e n t .  E ig h t  o f  t h e  e i g h t e e n  i n t e r c r o s s  p o p u l a t i o n s  in  
t h i s  s tu d y  w hich c o n t a i n e d  two o r  more i n t e r c r o s s  p r o g e n ie s  e x c e e d e d  
t h e  mean l i n t  p e r c e n ta g e  o f  F by 3.0% o r  more.
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C o e f f i c i e n t s  o f  v a r i a t i o n  o f  t h e  i n t e r c r o s s  p o p u l a t i o n s  
r a n g e d  from  5.56% t o  23.60%. Only f o u r  o f  t h e  13 i n t e r c r o s s  popu­
l a t i o n s  w i th  two o r  more i n t e r c r o s s  p r o g e n ie s  h ad  a  c o e f f i c i e n t  o f  
v a r i a t i o n  e q u a l  t o  o r  e x c e e d in g  t h a t  r e p o r t e d  f o r  t h e  F by L im aye.
A
None o f  t h e  e i g h t  i n t e r c r o s s  p o p u l a t i o n s  w h ich  were h i g h e s t  i n  mean 
l i n t  p e r c e n ta g e  h a d  a c o e f f i c i e n t  o f  v a r i a t i o n  e q u a l  t o  t h a t  o f  t h e
V
A lth o u g h  many o f  th e  i n t e r c r o s s  p o p u l a t i o n s  had  c o e f f i ­
c i e n t s  o f  v a r i a t i o n  h ig h e r  th a n  t h a t  o f  b o th  o r i g i n a l  p a r e n t s ,  i t  
i s  e v i d e n t  t h a t  a  c o n s i d e r a b l e  p o r t i o n  o f  t h e  v a r i a t i o n  r e p o r t e d  
f o r  t h e  i n t e r c r o s s  p o p u l a t i o n s  i s  due to  v a r i a t i o n  among th e  p r o ­
g e n i e s  w hich  c o m p rise  th e  p o p u l a t i o n s .
I t  was assum ed e a r l i e r  t h a t ,  s i n c e  th e  F .  l i n e s  in v o lv e do
a s  i n t e r c r o s s  p a r e n t s  i n  t h i s  s tu d y  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  
i n  mean l i n t  p e r c e n ta g e ,  t h e i r  mean p e r fo rm a n c e  i n  i n t e r c r o s s  popu­
l a t i o n s  would n o t  v a r y  a p p r e c i a b l y .  I t  was assum ed  f u r t h e r  t h a t ,
s i n c e  t h e  F p l a n t s  w i t h i n  l i n e s  d i d  v a ry  c o n s i d e r a b l y  i n  l i n t  
o
p e r c e n t a g e ,  t h e i r  mean p e r fo rm a n c e  i n  i n t e r c r o s s  p r o g e n ie s  would  
d i f f e r .
The mean l i n t  p e r c e n ta g e  o f  th e  76 i n t e r c r o s s  p r o g e n ie s  
(T ab le  5 ) ,  w hich c o n t a i n e d  s i x  o r  more p l a n t s  e a c h ,  r a n g e d  from  
28.03% t o  38.31%. Only 12 o f  t h e s e  i n t e r c r o s s  p r o g e n ie s  had  a mean 
l i n t  p e r c e n ta g e  o f  36.0% o r  more. The c o e f f i c i e n t s  o f  v a r i a t i o n  o f  
t h e s e  12 h i g h e s t  l i n t  p e r c e n ta g e  i n t e r c r o s s  p r o g e n ie s  (T ab le  5)
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ra n g e d  from  3.96% t o  13.48%. Only 5 o f  th e  12 i n t e r c r o s s  p r o g e n ie s  
w hich  were h i g h e s t  i n  l i n t  p e r c e n ta g e  h a d  a  c o e f f i c i e n t  o f  v a r i a ­
t i o n  o f  8.0% o r  m ore , i n d i c a t i n g  some g e n e t i c  v a r i a b i l i t y .
I t  can  be c o n c lu d e d ,  t h e r e f o r e ,  from  t h e  d a t a  i n  t a b l e  
5 t h a t  r e l a t i v e l y  few  o f  t h e  i n t e r c r o s s  p r o g e n ie s  i n  t h i s  s tu d y  
f u f i l l e d  t o  a  r e a s o n a b l e  d e g re e  t h e  b a s i c  e x p e c t a t i o n s  o f  r e c u r r e n t  
s e l e c t i o n :  t o  i n c r e a s e  th e  l e v e l  o f  e x p r e s s i o n  o f  th e  c h a r a c t e r
in v o lv e d  w h i le  m a i n t a i n i n g  a  h ig h  d e g re e  o f  h e t e r o z y g o s i t y .
S e v e r a l  e x p l a n a t i o n s  m ig h t be o f f e r e d  f o r  t h e  lo w  r e ­
l a t i v e  e f f e c t i v e n e s s  o f  t h e  f i r s t  c y c l e  o f  r e c u r r e n t  s e l e c t i o n  f o r  
l i n t  p e r c e n t a g e  i n  t h i s  s t u d y .
As h a s  b e e n  e x p l a i n e d  p r e v i o u s l y ,  t h e  l i n e s  w hich were 
s e l e c t e d  a s  i n t e r c r o s s  p a r e n t  l i n e s  i n  t h e  s tu d y  w ere s e l e c t e d  on 
th e  b a s i s  o f  f o u r  c h a r a c t e r s :  l i n t  p e r c e n t a g e ,  f i b e r  s t r e n g t h ,
b o l l  s i z e  an d  e a r l i n e s s .  As a  r e s u l t ,  o n ly  two o f  th e  s e l e c t e d  
l i n e s  a p p ro a c h e d  th e  h ig h  l i n t  p e r c e n t a g e  p a r e n t  i n  mean l i n t  p e r ­
c e n t a g e .  E ig h t  F p l a n t s  w ere s e l e c t e d  a t  random w i t h i n  ea c h  F«3 o
l i n e  t o  s e r v e  a s  i n t e r c r o s s  p a r e n t  p l a n t s .  F^ p r o g e n ie s  were grown
from  e a c h  o f  t h e s e  F p a r e n t  p l a n t s  a n d  from  t h e s e  d a t a  o n ly  one
o
p ro g en y  ( 1 9 - 7 ) ,  w i th  s i x  o r  more p l a n t s ,  was e q u a l  i n  mean l i n t
p e r c e n ta g e  t o  t h e  h ig h  l i n t  p e r c e n ta g e  p a r e n t .  T h is  F p l a n t  was
3
in v o lv e d  a s  a p a r e n t  i n  o n ly  two o f  t h e  i n t e r c r o s s  p r o g e n ie s  e v a l ­
u a t e d .  Only t h r e e  o f  th e  p r o g e n ie s  w i th  s i x  o r  more p l a n t s  h a d  
a mean l i n t  p e r c e n ta g e  o f  37.0% o r  m ore . None o f  t h e  i n t e r c r o s s
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p r o g e n ie s  i n  th e  s tu d y  were d e r i v e d  from  c r o s s e s  among any two
o f  t h e s e  t h r e e  a p p a r e n t l y  s u p e r i o r  F^ p l a n t s .  I h e  .low number o f
a p p a r e n t l y  s u p e r i o r  F p a r e n t  p l a n t s  in v o lv e d  i n  t h e  i n t e r c r o s s e s
3
p ro b a b ly  e x e r t e d  c o n s i d e r a b l e  i n f l u e n c e  on th e  low  f re q u e n c y  o f  
o c c u r r e n c e  o f  i n t e r c r o s s  p r o g e n ie s  w hich  were s u p e r i o r  i n  mean 
l i n t  p e r c e n t a g e .
R ece n t  s t u d i e s ,  (31) and  (3 2 ) ,  r e l a t i n g  t o  a  m a t e r i a l  
d e r i v e d  f ro m  t h i s  s tu d y  i n d i c a t e d  a  m o d e ra te ly  h i g h  n e g a t iv e  
a s s o c i a t i o n  be tw een  l i n t  p e r c e n t a g e  and f i b e r  s t r e n g t h .  I t  was 
s u g g e s te d  t h a t  s i n c e  s e l e c t i o n  was p r a c t i c e d  o r i g i n a l l y  f o r  h ig h  
f i b e r  s t r e n g t h  and  h ig h  l i n t  p e r c e n t a g e ,  t h i s  m ig h t have  r e s u l t e d  
i n  th e  s e l e c t i o n  o f  a  number o f  p l a n t s  where l i n k a g e  be tw een  h ig h  
f i b e r  s t r e n g t h  and  low  l i n t  p e r c e n t a g e  e x i s t e d .  T h is  e x p l a n a t i o n  
m igh t a l s o  a c c o u n t  f o r  a  p o r t i o n  o f  t h e  r e l a t i v e l y  i n f e r i o r  r e s u l t s  
from  th e  f i r s t  c y c l e  o f  ' r e c u r r e n t  s e l e c t i o n .
Limaye (21) r e p o r t e d  from  s t u d i e s  o f  t h e  F and  F^ o f  
th e  m a t e r i a l  i n v o lv e d  i n  t h i s  s tu d y  t h a t  t h e  com ponents  o f  l i n t  p e r ­
c e n ta g e  a c t e d  i n  su ch  a  way t h a t  low  l i n t  p e r c e n t a g e  became d o m in a n t .
He r e p o r t e d  t h a t  l a r g e  s e e d  s i z e  was dom inan t i n  t h e  F, and  F g e n e r a -
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t i o n s  and  t h a t  s e e d  in d e x  and  l i n t  p e r c e n ta g e  w ere n e g a t i v e l y  
a s s o c i a t e d .
S in c e  t h e  i n t e r c r o s s  p r o g e n ie s  o f  t h i s  s tu d y  r e p r e s e n t  
F^ p o p u l a t i o n s ,  i t  i s  p o s s i b l e  t h a t  s e e d  in d e x  m ig h t  have  b een  i n ­
f l u e n c e d  by h y b r i d  v i g o r  i n  such  a  manner t h a t  low  l i n t  p e r c e n ta g e  
became d o m in an t a s  was t h e  c a s e  i n  th e  F and  F o f  t h e  o r i g i n a l  c r o s s .
X X
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In  a d d i t i o n ,  th e  p o s s i b i l i t y  e x i s t s  t h a t  th e  r e c u r r e n t  
s e l e c t i o n  m ethod  o f  b r e e d in g  may be r e l a t i v e l y  i n e f f e c t i v e  i n  
i n c r e a s i n g  th e  l e v e l  o f  e x p r e s s i o n  o f  l i n t  p e r c e n ta g e  i n  p o p u l a t i o n s  
o f  th e  n a t u r e  in c lu d e d  in  t h i s  s tu d y ,  w h ile  a t  the  same tim e m a in ­
t a i n i n g  a  h i g h  d e g re e  o f  h e t e r o z y g o s i t y .
I t  i s  p o s s i b l e  a l s o  t h a t  a l l  o f  th e  e x p l a n a t i o n s  o f f e r e d  
above  may have  e x e r t e d  v a r y in g  d e g r e e s  o f  i n f l u e n c e  upon l i n t  p e r ­
c e n ta g e  i n  t h e  f i r s t  c y c l e  r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n .
B eh av io r  o f  F^ P a r e n t  P la n t  C o m b in a t io n s  
m  I n t e r c r o s s e s
I t  was assum ed e a r l i e r  i n  t h i s  s tu d y  t h a t  p a r e n t  p l a n t s  
w i th  a  h i g h  l i n t  p e r c e n t a g e ,  b a s e d  on F^ p ro g en y  t e s t s ,  would t e n d  
t o  p ro d u ce  i n t e r c r o s s  p r o g e n ie s  w i th  r e l a t i v e l y  h ig h  mean l i n t  
p e r c e n t a g e .  In  a d d i t i o n  i t  was assum ed  t h a t  F p a r e n t  p l a n t s  w h ich  
w ere  r e l a t i v e l y  i n f e r i o r  i n  l i n t  p e r c e n ta g e  b a s e d  on an  F^ p ro g en y  
t e s t  would t e n d  t o  p ro d u ce  i n t e r c r o s s  p r o g e n ie s  w i th  r e l a t i v e l y  lo w  
l i n t  p e r c e n t a g e s .  I t  i s  o f  i n t e r e s t  and  v a l u e ,  t h e r e f o r e ,  t o  t e s t  
t h e  v a l i d i t y  o f  t h i s  a s s u m p t io n  an d  t o  d e te rm in e  th e  g e n e r a l  r e ­
l a t i o n s h i p  be tw een  t h e  l i n t  p e r c e n t a g e  o f  F n p a r e n t  p l a n t s  and  t h e i r  
b e h a v io r  i n  i n t e r c r o s s  p r o g e n i e s .
One m ethod o f  d e t e r m in i n g  t h i s  r e l a t i o n s h i p  i s  to  d e t e r ­
mine th e  c o r r e l a t i o n  o f  t h e  mean l i n t  p e r c e n t a g e  o f  t h e  p r o g e n ie s  
f ro m  Fg p a r e n t  p l a n t s  w i th  t h e  mean l i n t  p e r c e n ta g e  o f  t h e  i n t e r c r o s s  
p r o g e n ie s  d e r i v e d  from  them . F or p u rp o s e s  o f  d e t e r m in in g  t h i s  c o r r e l ­
a t i o n  i n  t h e  s tu d y ,  o n ly  t h o s e  i n t e r c r o s s  p r o g e n ie s  w hich c o n t a i n e d  
s i x  o r  more p l a n t s  w ere i n c l u d e d .
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In  t h i s  s tu d y  a  c o r r e l a t i o n  c o e f f i c i e n t  o f  r  = +0 .629  was
fo u n d  i n d i c a t i n g  a r a t h e r  s t r o n g  p o s i t i v e  a s s o c i a t i o n  b e tw een  t h e
mean l i n t  p e r c e n ta g e  o f  t h e  F p a r e n t a l  p l a n t s ,  a s  d e t e r m in e d  from
3
F p ro g en y  t e s t s ,  and  t h e  mean l i n t  p e r c e n ta g e  o f  t h e  i n t e r c r o s s
rx
p r o g e n ie s  d e r i v e d  from  th em .
On t h e  b a s i s  o f  t h e  c o r r e l a t i o n ,  t h e r e f o r e ,  i t  can  be 
co n c lu d e d  t h a t  F^ p a r e n t a l  p l a n t  c o m b in a t io n s  w i th  h i g h  mean l i n t  
p e r c e n ta g e  t e n d e d  to  p ro d u c e  i n t e r c r o s s  p r o g e n ie s  w i th  h ig h  mean 
l i n t  p e r c e n ta g e  an d  F p a r e n t a l  p l a n t  c o m b in a t io n s  w i t h  low  mean
O
l i n t  p e r c e n ta g e  te n d e d  t o  p roduce  i n t e r c r o s s  p r o g e n ie s  w i th  low  
mean l i n t  p e r c e n t a g e .
In  a d d i t i o n  to  t h e  g e n e r a l  i n f o r m a t io n  p r o v id e d  by th e  
c o r r e l a t i o n  i t  s h o u ld  be o f  i n t e r e s t  t o  d e te rm in e  th e  r e l a t i v e  f r e ­
q uency  w ith  w h ich  th e  v a r i o u s  p a r e n t a l  l i n t  p e r c e n ta g e  c o m b in a t io n s  
te n d e d  t o  p ro d u c e  i n t e r c r o s s  p r o g e n ie s  i n  a  p a r t i c u l a r  l i n t  p e r c e n ta g e  
c l a s s i f i c a t i o n .
For p u rp o s e  o f  t h e s e  d e t e r m i n a t i o n s  th e  F^ p a r e n t a l  p l a n t s  
were c l a s s i f i e d  from th e  mean l i n t  p e r c e n ta g e  o f  F^ p r o g e n i e s  a s  
h ig h ,  i n t e r m e d i a t e  an d  lo w  in  mean l i n t  p e r c e n t a g e .  O nly  t h o s e  F^
p l a n t s  which h a d  an  F p ro g e n y  w ith  4 o r  more p l a n t s  w ere  in c lu d e d
4
i n  t h e s e  c l a s s i f i c a t i o n s .  I n  a d d i t i o n ,  th e  i n t e r c r o s s  p r o g e n ie s  
w hich  h ad  6 o r  more p l a n t s  were c l a s s i f i e d  a s  h ig h ,  i n t e r m e d i a t e  
an d  low  in  mean l i n t  p e r c e n ta g e  a c c o r d in g  t o  th e  same l i n t  p e r c e n ta g e  
m a g n itu d e s  w hich  were u s e d  i n  c l a s s i f y i n g  t h e  F p a r e n t  p l a n t s .
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I n  t h i s  s tu d y  a  c o r r e l a t i o n  c o e f f i c i e n t  o f  r  = + 0 .6 2 9  was 
fo u n d  i n d i c a t i n g  a  r a t h e r  s t r o n g  p o s i t i v e  a s s o c i a t i o n  be tw een  t h e  
mean l i n t  p e r c e n ta g e  o f  t h e  F p a r e n t a l  p l a n t s ,  a s  d e te r m in e d  from
O
p ro g en y  t e s t s ,  and  th e  mean l i n t  p e r c e n ta g e  o f  t h e  i n t e r c r o s s
p r o g e n i e s  d e r i v e d  from  them .
On t h e  b a s i s  o f  th e  c o r r e l a t i o n ,  t h e r e f o r e ,  i t  can  be
c o n c lu d e d  t h a t  F p a r e n t a l  p l a n t  c o m b in a t io n s  w i t h  h ig h  mean l i n t  
3
p e r c e n ta g e  t e n d e d  t o  p ro d u c e  i n t e r c r o s s  p r o g e n ie s  w i th  h ig h  mean 
l i n t  p e r c e n ta g e  and  F^ p a r e n t a l  p l a n t  c o m b in a t io n s  w i th  low  mean 
l i n t  p e r c e n ta g e  t e n d e d  t o  p ro d u c e  i n t e r c r o s s  p r o g e n ie s  w i th  low  
mean l i n t  p e r c e n t a g e .
In  a d d i t i o n  t o  t h e  g e n e r a l  i n f o r m a t io n  p ro v id e d  by th e  
c o r r e l a t i o n  i t  s h o u ld  be o f  i n t e r e s t  t o  d e te rm in e  t h e  r e l a t i v e  f r e ­
quency  w i th  w hich t h e  v a r i o u s  p a r e n t a l  l i n t  p e r c e n t a g e  c o m b in a t io n s  
te n d e d  t o  p ro d u c e  i n t e r c r o s s  p r o g e n i e s  i n  a  p a r t i c u l a r  l i n t  p e r c e n ta g e  
c l a s s i f i c a t i o n .
F or  p u rp o se  o f  t h e s e  d e t e r m i n a t i o n s  t h e  F p a r e n t a l  p l a n t s
o
were c l a s s i f i e d  from  t h e  mean l i n t  p e r c e n t a g e  o f  F .  p r o g e n ie s  a s
PC
h ig h ,  i n t e r m e d i a t e  and  lo w  i n  mean l i n t  p e r c e n t a g e .  Only th o s e  F
O
p l a n t s  w hich  h a d  an  p ro g e n y  w i th  4 o r  more p l a n t s  "were in c lu d e d  
i n  t h e s e  c l a s s i f i c a t i o n s .  In  a d d i t i o n ,  th e  i n t e r c r o s s  p r o g e n ie s  
w hich h ad  6 o r  more p l a n t s  w ere c l a s s i f i e d  a s  h i g h ,  i n t e r m e d i a t e  
and  lo\tf i n  mean l i n t  p e r c e n t a g e  a c c o r d in g  t o  th e  same l i n t  p e r c e n t a g e  
m a g n itu d e s  w hich  were u s e d  i n  c l a s s i f y i n g  t h e  F^ p a r e n t  p l a n t s .
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I t  s h o u ld  be n o te d  t h a t  t h e  te rm s  h i g h ,  i n t e r m e d i a t e  and
low  a r e  u s e d  h e r e  i n  a  r e l a t i v e  s e n s e  and  o n ly  f o r  c o m p a ra t iv e
p u r p o s e s .
The d i v i s i o n  o f  t h e  p a r e n t  p l a n t s  i n t o  t h e  t h r e e  c a t e g o r i e s  
m e n t io n e d  above r e s u l t e d  i n  s i x  p o s s i b l e  i n t e r c r o s s  c o m b in a t io n s .  
These c o m b in a t io n s  a r e  h ig h  x  h ig h ,  h ig h  x  i n t e r m e d i a t e ,  h ig h  x  low, 
i n t e r m e d i a t e  x  i n t e r m e d i a t e ,  i n t e r m e d i a t e  x  lo w  an d  low  x  low .
R e s u l t s  o f  t h i s  c l a s s i f i c a t i o n  p ro c e d u r e  a r e  p r e s e n t e d  
in  T ab le  6 .
A t o t a l  o f  67 i n t e r c r o s s  p r o g e n ie s  were c l a s s i f i e d  on 
th e  b a s i s  o f  mean l i n t  p e r c e n ta g e  and w i th o u t  r e g a r d  t o  l i n e  o r
i n t e r c r o s s  p o p u l a t i o n  number i n t o  th e  t h r e e  c a t e g o r i e s ,  h ig h  i n t e r ­
m e d ia te  and low .
A s i g n i f i c a n t  f e a t u r e  o f  t h e  c l a s s i f i c a t i o n  i n  t a b l e  6 
i s  t h a t  o f  t h e  26 i n t e r c r o s s  p r o g e n ie s  d e r i v e d  from  c r o s s e s  i n v o l v in g  
a t  l e a s t  one h ig h  l i n t  p e r c e n ta g e  p a r e n t  p l a n t ,  9 were c l a s s i f i e d  
a s  h ig h  i n  mean l i n t  p e r c e n t a g e .  In  a d d i t i o n ,  no low  l i n t  p e r c e n ta g e  
i n t e r c r o s s  p r o g e n ie s  o c c u r r e d  where a t  l e a s t  one o f  t h e  i n t e r c r o s s  
p a r e n t  p l a n t s  was c l a s s i f i e d  a s  h ig h  i n  l i n t  p e r c e n t a g e .
Of t h e  41 i n t e r c r o s s  p r o g e n ie s  w hich c o n t a in e d  no h ig h  
l i n t  p e r c e n ta g e  i n t e r c r o s s  p a r e n t  p l a n t s ,  o n ly  two were c l a s s i f i e d  
a s  h ig h  i n  mean l i n t  p e r c e n ta g e  and  13 w ere c l a s s i f i e d  a s  low  in  
mean l i n t  p e r c e n t a g e .  Mo i n t e r c r o s s  p r o g e n ie s  w i th  h ig h  mean l i n t  
p e r c e n t a g e  o c c u r r e d  where b o th  i n t e r c r o s s  p a r e n t  p l a n t s  were c l a s s i ­
f i e d  a s  low  i n  l i n t  p e r c e n t a g e .
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T ab le  6 .  R e l a t i o n  b e tw een  th e  l i n t  p e r c e n ta g e  o f  F p a r e n t a l
p l a n t  c o m b in a t io n s  and. mean l i n t  p e r c e n ta g e  o f  i n t e r ­
c r o s s  p r o g e n ie s  d e r i v e d  from  them .
L i n t  p e r c e n ta g e  
c l a s s i f i c a t i o n  o f  
F„ p a r e n t  p l a n t s
No. p r o g e n ie s i n  l i n t p e r c e n ta g e c l a s s e s '
H I L T o ta l0
H x  H 1 2 3
H x  I 5 9 14
H x  L 3 6 9
I  x  I 1 11 5 17
I  x L 1 14 4 19
L x  L 1 4 5
T o t a l 11 43 13 67
*H = h ig h  l i n t  p e r c e n t a g e ,  mean 36.0% o r  above 
I  = i n t e r m e d i a t e  l i n t  p e r c e n t a g e ,  mean 32.0% t o  35.97. 
L = low  l i n t  p e r c e n t a g e ,  mean 31.9% o r  b e lo w
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These d a t a  -would be o f  v a lu e  i n  th e  b r e e d i n g  p rogram
s in c e  th e y  i n d i c a t e  t h a t  on th e  b a s i s  o f  a  p ro g en y  t e s t  f o r  l i n t
p e r c e n ta g e  o f  F p a r e n t  p l a n t s ,  c e r t a i n  Fn p l a n t  i n t e r c r o s s  
3 o
c o m b in a t io n s  c o u ld  be s a f e l y  d i s c a r d e d .  These d a t a  i n d i c a t e  t h a t  
o n ly  t h o s e  F p a r e n t  p l a n t  c o m b in a t io n s  -which c o n t a i n e d  a t  l e a s t  
one h i g h  l i n t  p e r c e n ta g e  p a r e n t  p l a n t  p ro d u c e d  a  r e a s o n a b l y  h ig h  
f r e q u e n c y  o f  h i g h  l i n t  p e r c e n ta g e  i n t e r c r o s s  p r o g e n i e s .
SUMMARY AND CONCLUSIONS
1 .  T h is  s tu d y  was c o n d u c te d  to  d e te rm in e  th e  e f f e c t  
o f  th e  f i r s t  c y c l e  o f  r e c u r r e n t  s e l e c t i o n  on l i n t  p e r c e n ta g e  i n  
a n  i n t e r s p e c i f i c  h y b r i d  o f  c o t t o n .  The o r i g i n a l  p a r e n t s  in v o lv e d  
i n  th e  s tu d y  w ere s t r a i n s  o f  D e l t a p in e  15, Gossypium h i r s u tu m ,  
and  Sea I s l a n d ,  Gossypium  b a r b a d e n s e .
2 .  The F p o p u la t i o n  was e v a l u a t e d  on th e  b a s i s  o f  l i n t
u
p e r c e n ta g e ,  f i b e r  s t r e n g t h ,  b o l l  s i a e  and  e a r l i n e s s .  From t h e s e
d a t a ,  51 p l a n t s  were s e l e c t e d  a n d  orogeny  t e s t e d  i n  F„ on th e  2 o
b a s i s  o f  t h e s e  4 c h a r a c t e r s .
3 .  From th e  r e s u l t s  o f  d a t a  o b ta in e d  in  F , ,  e i g h t  l i n e s ,  
e a c h  a p p a r e n t l y  s u p e r i o r  i n  r e s p e c t  t o  one o r  more o f  th e s e  4 
c h a r a c t e r s  w ere  reg row n from  rem nan t seed  and  i n t e r c r o s s e s  were 
a t t e m p te d  in  a l l  p o s s i b l e  c o m b in a t io n s .  E ig h t  s e l e c t e d  F^ p l a n t s  
w i t h i n  each  F^ l i n e  were u s e d  a s  i n t e r c r o s s  p a r e n t  p l a n t s  w i th i n  
l i n e s .
4 . The o r i g i n a l  p a r e n t s ,  F p r o g e n ie s  o f  th e  F i n t e r -
4 3
c r o s s  p a r e n t  p l a n t s ,  a n d  83 i n t e r c r o s s  p r o g e n ie s  r e p r e s e n t i n g  20 o f  
t h e  28 p o s s i b l e  l i n e  i n t e r c r o s s  p o p u l a t i o n s  were grown and  e v a l u a t e d  
f o r  l i n t  p e r c e n t a g e .  A l l  l i n t  p e r c e n ta g e  e v a l u a t i o n s  were made on 
a s i n g l e  p l a n t  b a s i s .
5 .  A r e l a t i v e l y  low  d e g re e  o f  v a r i a t i o n  e x i s t e d  among 
th e  F l i n e s  i n  mean l i n t  p e r c e n t a g e .  On th e  b a s i s  o f  b u lk  sam plesO
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o f  s e e d  c o t t o n  from  th e  F l i n e s  d u r i n g  two y e a r s ,  o n ly  one o f  th e
3
e i g h t  s e l e c t e d  l i n e s  e x c e e d e d  th e  mean l i n t  p e r c e n t a g e  o f  th e  
o r i g i n a l  p a r e n t s  by more th a n  2.0%. The r e m a in in g  7 l i n e s  were 
e s s e n t i a l l y  e q u a l  t o  th e  a r i t h m e t i c  a v e ra g e  o f  th e  o r i g i n a l  p a r e n t s  
i n  l i n t  p e r c e n t a g e .
6 . B ased  on F procreny e v a l u a t i o n s  f o r  l i n t  p e r c e n ta g e ,
4
th e  F 0 p l a n t s  w i t h i n  l i n e s  u s e d  a s  i n t e r c r o s s  p a r e n t  p l a n t s  d i dO
v a r y  c o n s i d e r a b l y  i n  mean l i n t  p e r c e n t a g e .
7 .  In  t h i s  s tu d y  t h e  te rm  " i n t e r c r o s s  p o p u l a t i o n "  was
u s e d  t o  r e f e r  t o  t h e  h y b r i d  p l a n t s  d e r i v e d  from  c r o s s e s  be tw een
two F„ l i n e s  and  t h e  te rm  " i n t e r c r o s s  p ro g e n y "  m s  u s e d  to  r e f e r  o
t o  t h e  h y b r id  p l a n t s  d e r i v e d  from  c r o s s e s  be tw een  two p a r t i c u l a r
F p l a n t s ,  
o
8. The mean l i n t  p e r c e n ta g e  o f  t h e  e n t i r e  f i r s t  c y c le  
r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n  was 33.82%, e s s e n t i a l l y  e q u a l  t o  t h e  
a r i t h m e t i c  a v e r a g e  o f  th e  mean l i n t  p e r c e n t a g e s  o f  t h e  o r i g i n a l  
p a r e n t s  (34.07%) a n d  3.1% h i g h e r  t h a n  th e  mean l i n t  p e r c e n t a g e  o f  
th e  F p o p u l a t i o n .  The c o e f f i c i e n t  o f  v a r i a t i o n  o f  th e  f i r s t  c y c le
<u
r e c u r r e n t  s e l e c t i o n  p o p u l a t i o n  was 12.3%, h i g h e r  t h a n  t h a t  o f  b o th  
o r i g i n a l  p a r e n t s  a n d  o n ly  s l i g h t l y  lo w e r  t h a n  th e  13.3% r e p o r t e d  
f o r  th e  F^ p o p u l a t i o n .
9. The mean l i n t  p e r c e n t a g e s  o f  t h e  i n t e r c r o s s  p o p u la t i o n s  
d i d  n o t  v a ry  a p p r e c i a b l y  n o r  d i d  t h e y  d i f f e r  a p p r e c i a b l y  from  th e  
mean l i n t  p e r c e n ta g e  o f  t h e  o r i g i n a l  p a r e n t s .  A p p a r e n t ly  none o f  
t h e  i n t e r c r o s s  p o p u l a t i o n s  w ere d e f i n i t e l y  s u p e r i o r  i n  th e  c o n ce n ­
t r a t i o n  o f  g e n e s  f o r  h ig h  l i n t  p e r c e n ta g e .
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1 0 . The c o e f f i c i e n t s  o f  v a r i a t i o n  o f  t h e  i n t e r c r o s s  
p o p u l a t i o n s  v a r ie d ,  c o n s i d e r a b l y  and  i n  m ost c a s e s  e x c e e d e d  t h a t  
o f  b o th  o f  t h e  o r i g i n a l  p a r e n t s .  I t  •was c o n c lu d e d ,  how ever,  
t h a t  v a r i a t i o n  among i n t e r c r o s s  p r o g e n ie s  w i t h i n  t h e  i n t e r c r o s s  
p o p u l a t i o n s  a c c o u n te d  f o r  a  m a jo r  p o r t i o n  o f  t h i s  v a r i a t i o n .
1 1 .  None o f  t h e  i n t e r c r o s s  p r o g e n ie s  w hich  c o n t a in e d  
s i x  o r  more i n d i v i d u a l  p l a n t s  w ere e q u a l  in  mean l i n t  p e r c e n t a g e  
t o  th e  h ig h  l i n t  p e r c e n ta g e  p a r e n t ,  D e l t a p in e  1 5 .  Only 12 o f  th e  
75 i n t e r c r o s s  p r o g e n ie s  w h ich  c o n t a in e d  s i x  o r  more p l a n t s  e a c h ,  
h ad  a  mean l i n t  p e r c e n ta g e  o f  36.07° o r  m ore .
12 .  Only 5 o f  t h e  12 i n t e r c r o s s  p r o g e n ie s  w hich were 
c l a s s i f i e d  a s  h i g h e s t ' i n  mean l i n t  p e r c e n ta g e  a l s o  h ad  c o e f f i c i e n t s  
o f  v a r i a t i o n  e x c e e d in g  t h a t  o f  b o th  o r i g i n a l  p a r e n t s  i n d i c a t i n g  
some g e n e t i c  v a r i a b i l i t y .
1 3 .  A r a t h e r  s t r o n g  p o s i t i v e  a s s o c i a t i o n  ( r  =+0.G29) 
was fo u n d  t o  e x i s t  be tw een  th e  mean l i n t  p e r c e n t a g e  o f  F p a r e n t  
p l a n t s  i n v o l v e d  i n  i n t e r c r o s s e s ,  b a s e d  on t h e i r  p ro g en y  p e r fo rm a n c e  
in  F4 , an d  th e  mean l i n t  p e r c e n ta g e s  o f  i n t e r c r o s s  p r o g e n ie s  d e r i v e d  
from  them .
1 4 .  A r e l a t i v e l y  h ig h  f r e q u e n c y  o f  h i g h  l i n t  p e r c e n t a g e  
p r o g e n ie s  was d e r i v e d  o n ly  from  th o s e  F^ p a r e n t  p l a n t  i n t e r c r o s s  
c o m id n a t io n s  w hich i n c lu d e d  a t  l e a s t  one h ig h  l i n t  p e r c e n ta g e  
p a r e n t  p l a n t .
1 5 .  On t h e  b a s i s  o f  d a t a  o b t a i n e d  i n  t h i s  s tu d y ,  th e  
f i r s t  c y c l e  o f  r e c u r r e n t  s e l e c t i o n  d id  n o t  a p p a r e n t l y  f u l f i l l  t o
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a h ig h  d e g re e  t h e  b a s i c  e x p e c t a t i o n s  f o r  l i n t  p e r c e n t a g e :  t h e  con­
c e n t r a t i o n  o f  g e n e s  f o r  h ig h  l i n t  p e r c e n ta g e  i n  t h e  p o p u l a t i o n  
w h i le  m a i n t a i n i n g  a  h ig h  d e g re e  o f  g e n e t i c  v a r i a t i o n .
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